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Arithme-tic, oral and iiw/iTi.v, iisvaUy taught in 
TBREB books, is HOW offeri'd, eompUifi'. anil thorough, 

in O.VE book, ''THE COMPLETE ABITEMETTr:- 







rpHE design of the author, in the preparation of the COMPI.ETB 
-*- Arithmetic, has been to furnish a test-book on the subject of 
arithmetic, complete not only aa a trefttise, but as a comprehenBive 
nianual fortheclBHS-room, and, therefore, embodying every neceasBry 
form of illuatratiou and eierciae, both ora! and wrUUn. Usually, 
this Bubjeot Uaa been treated in such a way as to form the contents 
of three or moTe graded kit-baokn, the oral exercistB being placed ia 
a separate volume. In the present trautise, however, the ifhole 
ituJgat ia presented in all ita diSerent grades ; and the otal, or men- 
ial, arithmetic, so called, lias been inserted, wUei'e it logically and 
properly belongs, either as Introdnctory to the enunciation of prin- 
ciples or to the etatouient o( practical rules — the treatment of every 
topic from the beginning to the end of the book being thoroughly 
indvHivr. 

In this way, and by carefully conetructed analffget, applied to all 
the various processes of menlul arithmetic, the pupil's miitd cannot 
(all to become thoroughly imbued with clear and accurate ideas in 
respect to each particular topic before he is required to learn, or 
apply to written examples, any set rule whatever. The intellect of 
the pupil is thus addressed at every step ; and every part of the 
L^uBtTuctioD Is made the means of effecting that mental dffnelopmtiit 
Vrhlch constitutes the highest aim, as well as the most important 
MUlt, of every branch of education. 
Hiia mode of treatment has not only the advantage of logically 
Ing the pupil's mind, and cultivating his powers of calcKlation, 
tt must also prove a iovret at o-on'imy, both of time and mwicy, 
' 'tnasmuch as it is the means of suhstUutitig ». niig\e tj(A.ii.tivi \i« ^^ 
■go/larl./h 



IfV PREFACE. 

As the time of mniij- pupils will not pennit lliem \a purene this 
Study ilirougli all of iis departments, tlie worlt is isaiii'd in ticoparU, 
sa well BB in a migl^ mlatM. Thte will, it is tlionght, be also can- 
Tenient lor grutM nrJiooli', in auppljing' n sei>arate booh for clasaei 
of tte higher aud hirvr griiAea reapectively, without requiring any 
BnueceaBary repetition or review. 
Id iliia, tbo BKLflKU pAitT, all the higher departments of Eitlth- 
motic including Menivratii/n are preeented, commencing with Ptr- 
fenlagt, the study of whicli eun be taken up by the pnpil immo- 
diattJy on completing the Fibbt Pabt. TMb part of tlie Biibjett 

»bBS been treated iu a comprebenEite manner, and in, in all respects, 
adapted to the wants of the prpsent time, recognizing ond esplaui- 
ing nil the recent I'liauges in Customhouse BuBiueBs, Exchange, et 
All Appendix ol fori//- eighl ifigm ol \BiaablBTahleBe.ni Problems 
lias been added to (Aid jtiirt of the work, containing much useful 
and practical information, freth aud important, obtiuned by much 
labor of research and inquiry, which, with many other improve 
ments, purticukrly adapt this work to the wanti ot the Btudeiii 
qualifying for bu^ness, and of graduating classes in High Schools 
and Academies, as well as of Mercantile and Commercial colleges. 

The Reeieirs interspersed throughout the book will be found to 
be just what is needed by the student to make his progress sure 
at each step, aud lt> give bjiii coniprehenaive ideas of the subject 
as he advoncee. Carefully constructed f^nop»e» have also been 
inserted , with the view to afford to both teacher and pupil a ready 
means of driU and framiiietUm, as well as to present, in a clear, 
concise, and logical manner, the relations of all the difTerent depart- 
ments of the subject, with their respective mib-topia, defmithn*, 
priiieipltf, and ntles. ' 

It la confidently beUeved that, on examinatiou, the work as a 

tuhele, as wellas in its separate ports, will commend itself to teach- ^i 
; WB Bud iitheiB, by the careful grading <;/' ill iirpie» ; the cleameaa ! 
and coBciaeuesa of its liejinilioni and riileg ; itB improvpd methods 
of analygi* and operatioa; the great nvnib^ and zarieig ot its ' 
eziiuples, both orai aud vrttten, embodying aud elucidating all the 
anUaarv /juslneas tnuis«Ction9 ; and in tiie ouAasAim q1 'b.\\ obiolttt 



PREFACE. V 

terms and discarded usages, as well as in the introduction of many 
novel features favorable both to clearness and hremiy. 

(irreat oains have also been taken to make this work superior to 
all others in its typographical arrangement and finish, and in the 
general tastef ulness of its mechanical execution. 

The author takes pleasure in acknowledging his indebtedness for 
many valuable suggestions received from teachers of experience 
and others interested in the work of education ; especially to Joseph 
Ficklin, Ph. D., Professor of Mathematics in the University of 
Missouri, by whom chiefly the sections upon Involution, Evolution, 
Progressions, and Annuities have been prepared ; as well as to 
Henry BLiddle, A. M., Superintendent of Schools in the city of New 
York, for valuable assistance, especially in the higher dei)artments 
of Percentage, and for important suggestions in relation to other 
parts of the work. 

D. W. F. 

Brooklyn, January ^ 1876. 



I 




TN order to teach any subject with the hest success, the inBtmo- 
-*- tor Blmuld not only fully undorHtand it, in ail its principles and 
details, but should also clcnrly perceive what particular faculties 
of the mind are coDCeroed in its acquisition and use. 

Arithmetic in pre-eminently a subject oE jiractlcal valuo ; that is, 
it is one to be constantly applied to the practical affairs of life. 
But this is true only in a limited sense. Very few ever need lo 
apply to any of the purposes of busiuesB more than a suioll part of 
the principles and rules of calculation taught in tlie text-books. 
Every branch of business has its own requirements in this respect, 
and these are all confined within very narrow limits. 

The teacliing of arithmetic must, therefore, to a great extent, be 
considered as di»d;^inary, — aa training and developing certain 
faculties of the mind, and thus enabling it to perfonn its functions 
with accuracy and dispatch. The following auggeatiim*, having 
reference to this twofold object of arithmetical instmction are pre- 
sented to the teacher, aa a partial guide, not only in the use of this 
teit-hoDk, but in the treatment of the subject aa a branch ot 
education. 

Seek to cultivate in the pupil the habit of adf-fdianfe. Avoid 
doing for liim anything which, either with or without assistance, 
he should be able fo do for himself. Encourage and Bljmulate his 
exertions, but do not supersede them. 

Never permit him to accept any statement as true which he does 
not understand I^et him loam not by authority but by demonstra- 
tion addressed to hia own intelligence. Eincourage him to ask 
questions and lo interpose objections. Thus he will acquire that 
n/as< importaat of all mental habits, that of IftinltinB Jot him«flj. 
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Carefully diECciniinatc, \a tbe instruciJon and eierciEes, as to 
which fftcalty ia addieBsed, — whetlier that of ajialysit or roasoning, 
or that of ealcvlatioa. ErcIi of theso requires peculiar cultme, and 
each, lias ile appropriate period of development. In X\i6 jiret stage 
of arithmetical iuBtruction, calcalatioii, should be chie&y addressed, 
And analj^ or reasoniiig emjiloydd on!)' after Eume progress has 
been made, and then very slowly and prugrosaively. A jonng 
child will perform niauy operations in calculation which are fur 
beyond its powers of anBlyaiH to explain thoroughly. 

In the exercifle of the calculating faculty, tho eKamples should be 
rapidly perfonned, without pause for explanation or ftnalysis ; and 
they should have very great variety, and be carefully arranged 
so aa lo advance from the wnple and i-adiniental to the complicated 
and difficult. 

In the eserciai? of the analytic faculty, great care should bo taken 
thai the processes do not degenerate into the mere repetition of 
formula. These forma of expresaion should Iw aa simple and cou. 
else as possible, and should be, as fai aa practicable, expreeaed in 
the pupil's own language. Certahi neccesary poinla being attended 
to, the precise form of expression is of no more consequence than 
any particular letters or diagi'ams iu the demonstration of geomet- 
rical theorems. Of course, tlie teacher should carefully criticise 
the logic or reasoning, not ao aa to discourage, but etill insisting 
M^^m pr/rfeel attiir'ic;/ from tliM first. 

The oral or mental arithmetic should go band in baud with the 
'.■Wtitten. The pupU should be made to perceive that, except for the 
difficulty in retainhig long procesiies in the mind, all nrithmetic 
ought to be oral, and that the slate is only to be called into reqni- 
Bttion to aid the mind in retaining intermediate processes and 
leanlls. The arrangement of this text bools ia particularly favora- 
ble for thia purpose. 

Definitumt iiiid pnneipk» should 1>p carefully committed to 
memory. No slovenliness in this respect should be permitted. A 
definition la a basis for thought and reasoning, and every -woid 
ins IS necessary to itsilitegrit.y. k c'liAi. ■^vo^i.^i!*- 

mpeeted to frame a good definitton. 01 aa«.Tae,*Q« v**^ ^i-soii. 
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i T I O S S TO TEACH 



should be great 

and phrsse- 

cording to fixed 

) bo regarded as 
jirevioiisly ana- 






required to ejaiuiiip and criticiise ibe delmilioDa given, since tliis 
11 conduce to a better understanding of their full meaning. 
In conductiug recitations, tlie teacher should use every n 
will tend to awakm thimght. Hence, ther 
iety in the eiamplea, both a^ to their c 

prevent all mechanical ciphering ai 

hods and ruies. 

The Baleji and Farmttla given in this book are t 

lortM to enable the pupil to retain processes 

and demonatnued. They need not be committed \n memory, 

the pupil will hare acquired a suffident knowledge of the 

bdplee involved to be able, at any time, to construct rules, if he 

properly learned what precedes them. 
In the higher department nf arithmetic, the chief difficulty con- 
giving the impil a clear idea of the nature of the bufiinesa 
isactions involved. Tlie teacher should, therefore, strive by 
ifnl elucidation, to impart clear ideas of these transactions before 
[ulring any arithmetical psaraplea involving them to be per- 
il the e:(act nitturo of the transaction is understood, 
pupil's knowledge of abstract arithmetic will often he sufGcient 
enable Mm to solve the problem without any spedal rule. 
The teacher should be careful not to advance too rapidly. Tlie 
id needs time to grasp and hold firmly every new case, and then 
additional time to bring itB new acquisition into relation with those 
preceding it. Hence the need of frequent reviem, in order to give 
the pupil a comprehensive bb well bh an accurate and permanent 
knowledge of this subject. 
The Sjftiopsafor Remete intempersed through this work, are de- 
afford assistance to the t«acherin accomplishing this object, 
'SlMhof these Synopses esh [bits a brief, butdelinite, sunimarj-ofoli 
(Jiat is treated imder the particular topic referred to svstematically 
and logically arranged, showing not nnli the different sub-topics snd 
their relations to eacli other and the gmeral nubjecl but also the 
necessary preliminary definitions. Thu^ the teacher will be able 
resdiJr to ask an exhauetive serleB of questions without having 
■erj paragraph and page prewiAitig 



SUGGESTIONS TO TEACHERS. IX 

Various useful exercises may be based upon these synopses. 
After the pupil has become familiar with their mode of construc- 
tion, he may be required to write out, from memory, an outline 
synopsis of each section that he has studied, so as to show whether 
or not he has comprehended the relations of the various parts of the 
subject which he has passed over. Or the whole or a part of a 
Synopsis, embracing one or more topics, may be placed ujion the 
blackboard, and the pupil required to give briefly but accurately 
the mb-divmons, deJinUians, principles^ etc., involved in each. By 
this means, if further tested by questions, a thorough and well- 
classified knowledge of the whole subject will be permanently 
impressed upon his mind. 
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495. 1. AYhatisTkof^lOO? -,^? -^:-' ^\^? 

. What is T^ of $500? Ot^'700? Of,$1000:' 

. Wb9tis-,^^5 0f »600? T^? ^? -^? 

. How many hundredths of *100 are *5 ? ?7 ? J18f 

. How many hundredths of *600 are *-J5 ? t35 ? #50 

96. Percentage is a term applied to eompntatioua 

K TFhich 100 is employed as afxed mmxuj-e, or standard. 

497. -Pe** Cent, is an ahbreviation of the Latin 

)hrase/jcr cenhim, which signifies bi/ the hiimlrvd. 

TTiiis, S p'r «n(. meana 5 of every 100, or jj^. tli^ 5 standing for 

;, and the words ''pur cent." for tlie denomlnntor 100. 

M-i(,=A'^or,25. 

98. The Sif/n of Pev Cent, ia %. 1\- \% ■cm^ tb^-j 
ISna ff^is read G per cent 
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510. The liase and rate being given to find tbe 
[ percentage. , 



1. What is 10% of 140? 



Whatia 

5% of «80 ? 

3. 7% of 300 lb. ? 

4. 6% of 150 men ? 

5. 35% of 120 mi. ? 

Find the amount 

10. Of 100 A. + 37%. 

11. Oii7ii+-Sfc. 

13. Of 33 doz. + 12i%. 



How much is 
6. 12i% of 73 gal. ? 
1. iO'^i of 60 sheep ? 

8. S% of 50 bn. ? 

9. aO% of $240 ? 

Find the difference 

13. Of 90 hhd. — 10%. 

14. Of 63 Cd. — 330. 

15. OfSiSOO— 3i%. 



IG. A farmer luid 150 sheep, and sold 30% of them. 
I How many had he left ? 

17, A mechanic who received |20 a week had hia sal- 
ary inercitsed 8%. What were his daily wages tlieii ? 

18, From a hhd. of molaseos 334% w*9 drawn. How 
many gallons remained ? 

19, A groeor bought 150 dozen eggs, and found l&i% 
of them bad or broken. How many were salable ? 

[ 30. A train of cars running 35 miles an hour increaees 
I ita speed 12^%. How far does it then run in an hour ? 

w 611. PniNriPi.E, — Tlie percentage of any vtimber is 
the same pari v/ that number as the yiven rate is'o/ 100%. 



P E R C E S T A C E . 



\rBlTTEH HXER 

613. 1. What is 17% of *4:957 'i 

OPEItATIOS. 

Kiss? *- 

per. 

■1' U*l 



-Sioce 17>t is .17, the requi 
ITof l|41)37,or»4957x.l7.iv" 



43.69 
lat m 
Zh<;, of 685 lb. ? 
3. 75^ of S8438 ? 
1;^^^ of £2105 ? 



Find 

5. 33J?„ of 873e bu. 

6. i% of *35000. 

7. laO^S of S171.2-1. 



Rule. — Mnltiply tlw bate by the rate. Or, lake such i 
igart of the base as the rale is of 100%. 

Tliia role wa; be brief]; eipresBed bj tbe following 
lORMCLA, — Percmtitge = Base x Bate. 
Find 
Ib H^ oi SVi.S id.'i 



13. 84f;; of 354 bu. 

14. 35j^of I of a ton. 

15. i% of 16400 men. 
1 15. i% of J of a year. 
!'■ IffofHofahhd. 



Is 105^ of ^38? 
[iO. Isl3140.?5+lJ-^? 

Is 400 ft. -34?;? 

, The bread made from a barrel ot-flonr weighs 35% 

^Sore than the flour. What is tlS weight of the bread ? 
19. A man having a yearly income of 14550 apenda 30% 
of it the first year. 35% of it the aepond year, and 3?^% of 
e third year. How much does he save in 3 years ? 

n receives a salary of J1600 a year. He payR^ 
^of it tor hoard. 8^1^ ^^''' clothing, and 16% for inci-J 
'ttvis. "What are his yearly expenses, smi -« W\i 6.w».Vi < 



PEBt^3rTAR6. 

A niuii owniug | of a cotton-mill, sold 3b% of his 
I sJitti'G for t21<!4i). \Miat pai't of the whole mill did he 
I still own, and what was its yalue ? 

aa. Smith had *5i20 in banl;. He drew out 15ji,' of it, 
I then %0% of the remainder, and afterward deposited 13^^ 
\ of what he had drawn. How mnch had he then in bank ? 

513. The hase and percentage being given to And 
[ the rivtc. 

OB Ah EXESrISE.-i. 

1. What per cent, of 25 ia 3 ? 
ANALYB18.— Since 3 is ,\ of 35, it 1b i\ of 100^ , or 12,'^ . Hence, 

I 8 is 13^ of as. 

What per cent. 
I 8. Of 34 13.18? 
! 8. Of die are *4 ? 
I 4. or 200 figs are 20 fig:^ V 
1 e. Of 40lb. ai-e 15 lb.? 
I 6, Of 12-lbu. are2ibu.V 

7. Of 2 A. are 80 sq. rd. ? 

8. Of 1 da. are IGhr.? 

16. |uf an acre is what _ 

17. J of a cargo is what per cent, of it !' 

18. 2^ times a number is what per cent, of it? 

19. If $0 are paid for the use of *30 for a year, wl 
I the rate per cent. ? 

20. If a milkman adds 1 pint of water to ovltv ga: 
of milk he sells, what per cent, does he add ? 

514. Principle.— TSe rateisfhf number o/hvudredths 
\ tP/iic/d ^/e percentage is of the bast. ^ 



What per cent. ' 
(I. Are Si mi. of 12^ mi. 

10. Are 18 (|t of 30 qt.? 

11. Are lOf cents of $1 ? 

12. Is «1 of $35 ? 

13. Is I of I? "I 

14. ls|of2i? 
U.. Isjof SJ? 

cent, of it 
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WKITT KX HXEIIVISEM, 

. What per ct'iit. of 'ri is 48 ? 

OPERATIU^. Akalysis. — Since the 

I 48 ^- 72 = . 661 = 66K =.0.^= 1. tU. pr,ma < 

' ' " the has8 and mte, the rate 

J, ^ = I ; 100% X f = i^^% la the quotient found by di- 
viding the perceutHge bj" 
le : and 48 divided by 73 is IS = j = .861 ; lience tlin rate is 



Of. 



Sinc«46, 

I 



a percentage, is j of the base, the rate is | of 100?[j, 



lat per cent. 
Of 300 is 15 ? 

i. Of 60 is i^ ? # 
Of H-iO are »21.00 



Wliat per cent. 
5. Of Jiaua-e90centB? 
li. Of 5tiO lb. are 80 lb. ? 
e 49 mi. ? 



7. Of 980 n 
;ULE. — Divide l/ie perceiituye by ilie base. Or, laAe 



such a pari o/lOOJSp as Ike percentage is ofi/ie b 
FOHMVLA. — Rale ^ Pe^entage ~- Base. 



WTiat per cent. >^ 


W 


bat per cent. 


Of «480 »re »26.40 ? 


14 


Are 448 da. of 5600 aa.? 


Of 193 A. me 120 A. ? 


15. 


Are 5 lb. 10 oz. of 15 lb. 


Of 15 mi. are 10.99 mi. ? 




Avoir. ? J 


Of 46 gal. are 5 gal. 3 qt.? 


11). 


Is 13.5 of 236 ? 1 


Of «4 are 30 cents? 


If. 


f8«of#.';- -1 


Of 6 bo. 1 pk. are 4 bii. 


18. 


Is ^ of i8i :' 


a pk. 6 qt ? 


ID. 


Is n% of 182.4 ? 



. A grocer sold fi'oni a liogshead contaioing (500 lb. 
', J of it at one time, ami J of the remainder at 
iier time. What per cent, of the whole remained ? 

i merchant owes *15130, a\id tiia aastU we. %S6?.8. 

ST cent of his debts can lie pa^ ''. 
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516, The i-ate aud percentage beiiig given to 
I tbe base. 



1.1. 18 is 3% ot what nuiuljer V 



|J 



I Analysis, -Since 3^, or ^ J^, of u certain number is 18, iJj ia j 
n 6, had m is 600. Ueuce la is 8;^, of UOU. 



I Of what number 
Is 15 25% ? 
Ib 34 1b% ? 
Is 48 8^? 
Ib 1.3 G% ? 



Of wliat are 

0. 301b. 30^.? 2fi^|j 

7. *84 U%? 

8. 15bu. 30^? 50^ P 
1 doz. 12i^i? 8J%? 




10. l^% of 96 is ^^% of what uuifiber 
517i Peinciple, — T/ie base is as many times the per- 
Ktmiage as lOO;:^ is iiinss the rate. 

IF BITTB y ISXSSCIS 

518. 1. 144 is 75;^ of what nnmber ' 

OPERATIOB. ANiLYSiH. — Since the perc«nt- 

144 -~ .?S ^ 193 ^S^ "s the product of the base by 



^ 



toi 100 -:- 75 = J.^ = I 

144 X I = 192 



the 



the base is equal 
percentage divided by the rata i 
andl44-i-.75i8]93. Or. 
Since the rat* is .75, the per- 
is ^, or ( of the base ; hence the base is J of the pereent- 
1} of 144 is 193, 



?'*Ht are 15% of what ? I 4. +..5R A. are 5% of what ? 
"3. tl8.75 are 3i% of what ? I 5. 39.6 lb. are 7^^ of what? 
Edle. — Divide the percentage by thp. rate. Or, take a» 
many times the percentage as 100^,; is times the rate. 
FoRHVLA.—Base = Percentage -=r Rate. 
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Are nSlM 37ij^ 

Are Uo7S 
Ai-e-dTiha. Qi^T 
Are 1260 bbl. l^%? 



what number 

6. IdSiS 130^1' 

7. Is 6119 105^^^? 

^H 8. Is .43 ni;:;? 

^■S. IsSli 31i%? 

^^E4. 25% of SOO bu. is ^fi of how many bushels ? 
T 15. A farmer sold 3150 bushels of gi'aiii and had 30^ 
of his entire crop left. What was his euth'e crop ? 

16. A man drew -ib% of his bauk, deposits, aud expended 
33J^ of the money thus drawn in the purchase of a horse 
worth *250. How much money had he in bank ? 

17. If a man owning 45^ of a stenmboat sells 16J% of 
his share for $58(30, what is the value of the whole boat ? 

18. If ta95.13 are 13^4 of A's money, and i^% of A's 
money is S% of B'a, how much more money has A than B ? 

dl9. The amount, ur the ditfercnce, and the rate 
^belDg given to flncl the base. 

^^^P OICAL EXJSKCISES. B 

^^•1. What number increased by 25^,' of itself amount*" 
to 60? 

Akai^tbib. — Since 00 ia the number increased by 9Q^ of itself, 
it is tJJ, or } iif tlie number ; and if ; of the number is 60 
ntunber itself ia 4 times 1 of <iO, or 48. 

2. Wliat number increased by Sl% of itself is 130 ? 

3. JTO are Hi','/, more than what sum ? 

4. A man sold a saddle for S18, which was l^% n 
than it cost him. Wliat did it cost him ? 

5. A grocer sold flour for ?8.40 a barvy\, 's\nt\v"«W6"\SJ( 
more tJian be paid for it What X\A \vi ^^.y lot "*^- 
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. What number diminirilieil by 20;^/' of itaelf ie 
Amalyi^IH. — Since 40 ie tlic number diminiaLed by 30)f of i1 
9 ^, or I of the number ; ond if i of t1ip number ts 40, tlie 
^kambef iUelf is G limos J of 40, or 00. 

7. What uuiiiber diminished by 5^ of itseli' is 38 ? 

8. What i^iim diminiahed by 50% of itself is J20.50 ? 

9. G8 yd. are 15% less than what number 'f 

10. A tailor, after using 75^ of a piece of cloth, had &| 
Fyai-ds left. How many yards in the whole piece ? 

11. A sells tea at $.90 a pound, which is 10% less than 
[ he i)aid for it. What did he pay for it ? 



ir RITTKN EXEICCISBS. 

520. 1. W!iataumincrea8edhy.375";of itself is S205O? 

oPEBATroN. An ALTsiB.— Since 

1 +.;J7— 1.37 ^^° number is In- 

$2or,n 1 j.:j; = jisoo ''^^^f. '^'^!^'Z^1 

^ ^ .37 of itself, $3050 

*-•'■' iala7Si.orl.37tLe 

f84of82050=*2'630^n37xl00=!*1500 ""mbef. Hence 
$90.10 divided by 
1,8T, Is the base or required number. Or, 

Since ^aOSO, tlie amount, is \ll of tbe liaae, 100 times yJi of 
IS050, or ^1300, is the base. 

a. What number increased by 18^ of itself equals 2960 ? 

i. WTiat sum increased hy lb%. of itself is *6900? 

4. What number diminished by I'Jj^ of itself is 3640 ? 
Analysis.— Since the niimbet 
is dinilniahed I2;i, or liy .12 of 
itself, sew ia 38?!.. or .69 of tlie 
number. Hence S6U) divided by 
.88 is tbe ba^ or I'pquired Dum- 

Vu ■"" \\ "f tl'S l^ase, 35 limes A "' 



OPERATIOK. 



Or, 2040-^2Sx25 = 3' 



PBllfES'TAOE, 



5. If the diSereiice is «1000 and tlic mte -iW^. wliat ia 



(i. What snm (iimiuisliL'd by iJ5^,' of itsolf ef|ual» *-I810.. 
Rule, — Divide the tun'iiiiit by I pins the mk 
divide the difference by 1 minus Ike rate. 

( Amount -i- {1 + Rate). 
[ Difference ^ {\ - Rale). 



Formula. — Base = 



I 



What numhi-r iucreaaed 

7. By 12j;of itself ie 3800 : 

8. By 10^ is 39600 ? 

9. By 15j?ia*2616.25:-' 
10. By 23^ ia 1098 bu. i- 



What numbev cUminished 

11. By 7t;; of itself ia 74q^ 

12. By 4^ ia 313 acres ? 
la. By 8;Sis*3281.60? 
14, By 37t^ is $234,625' 



15. A man sold ISO acres of land for *4563.20, which 
WRB 8^ leas than it cost. What did it cost an acre ? 

16. A speeiilator bought 48 bales of cotton, and after- 
ward sold the whole for *2008.80. losing 7^- What wae 
the cost of each bale ? 

1 7. A dealer bought a quantity of grain by measure and 
sold it by weight, thereby gaining 1^;? io tho number of 
bushels. He sold at 10^ above the purchase pi'ice, and 
received t4fll0.97(! for the grain. Require^ tlic coat. 

18. A merchant, after paying GO;:/ of bis debts, found 
that 13500 would discharge the remainder. What was 
his whole indebtedness ? 

19. The net profits of a mill in two years were S6970, 
and the profits the second year were 5;/ greater than the 
profits the first year. What were the profits each year ? 

30. A man sold two houses at iiSOQ each ; for one he 
receive*! 20?^ more than its value and toi; \.\\fe oVW-s 'ia*Io 
learn Required lii^ loss. 






TESrElTTAOE. 



APPUCATIUSS OF PEBCESTAGE. 




r 

^^M 521. Tbe applications of percentage are Those vbioh 
^H»re independent of lime, us. Profit and Loss. Ci 
^^Bfitocks, etc : und those in which time js considered, as, 
^^^Mnterest, Disconot, Exchange, etc. 
^^B Since some one of the four formulas of percentage 

already considered will apply to any of these applications, 

the following will serve as a general 
Bdli:. — iV^o/e what ekmenis of Percentage are given in 

the problem, and what element is required, and then apply 

the speciai rule or formula for the corresponding case. 



PROFIT a:s'd loss. 



533. Profit and Loss are tei-ms nsed to espresB 
lihe gafn or loss in business transactions. 

533> Gains and losses are usually estimated at a rale 
I per cent, on the coat, or the money or capital invested. 

524. The operations involve the same principlei 
f ihoae of Percentage. 

626. The corresponding terms are the following : 

1. The Base is the Cost, or capital invested. 

2. The Mate is tlie per cent, of profit or loss. 

3. The Percentage is profit or loss. 

4. The Amount is the cost 2>!us the profit, or the 
I iSiHiM^ Prire. 

. The Differetice is the cost minus tbe loss, or the 
Wt'f^ Price. 
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ROFIT 



fOUA-L EXERCtSES. 
J6. 1. A horse tliat coat *200 was sold at a gain ol 
What was the gain, and the aelliag price !' 
AiYBiB.— Since the gmn wus 13 ;i , it was -{^^ ol *300, wbioli u 
and tUe selling price was f 300 + (i2^ = J234. Heuce,etc. (510.) 
A saddle that cost ((25 sold at a iosa of lOj^'. What 
was the loss, and the soiling price 't 

3, A tailor bought cloth at $6 a yard, and wished to 

Ieell it at a gain of 25^. At what price must he sell it 1 
E 4. For how much must a grocer aell tea that cost 1.60 
npound, to gain 30^ ? 
I 5. A merchant buys gloves at t.75 a pair, and nells them 
at a profit of 'a\%. For how much does he sell them ? 

f). Bought a carriage for tl60, and, aftdr paying IQ% 
for repairs, sold it at 12^?c profit What was the gain, 
and the selling price ? 

7. If butter bought at 36 cents a pound is sold at a loss 
of Hi|^, what is the selling price V 

8. What must be the selling price of coffee that cost 
25 cents a pound, in order^tu gain 30^'? 

9. At what price must an article that cost $5 be sold, 
to gain 100;^? 130^? 150^? %m%t 

627. 1. A merchant bought cloth at $5 a yard, and 
sold it at tS a yard. What was the gain per cent. ? 

Anai.tsib. — The whole gmti is the diileretice between %% and IS, 
which is %1. Since $5 gain $1, or \ of itself, the galu per cent, la 
J of 100% otHfifi. Hence, etc. (513.) 

2. What is gained per ceiit. by selling coal at $7 a ton, 
tiiat cost )6 a ton ? 

, Sold a piano for #300, which was \oi ■S)Va^-\X'Wi*» 
t was the loss per cent ? 



^^n[4 FERCE^'TAGE. 

^H i. Sold melons for 3.75 that cost $.50, What was the 

^V gaiQ pel' cunt, i" 

^H 5. What ia gained per cent, by EelHug pine-apples at 30 

^^ft' eents each, that cost $15 a hnadred 't 

^^1 6. Sold a sewing machine at a loss of I of what it cost. 

^^■'What was the loss per cent. ? 

^^^ 7. What ;:; is gained on goods sold at double the cost ? 

^^1 8. What % is lost on goods sold at one-half the coat ? 

^^M 9. What per cent, profit does a grocer make who buys 

^^1 '.Bngar at 10 cents and sells it at 13 cents ? 

^H 10. What per cent, is gained on an article bought at t3 

^r *'^^ ^^^ ^^ ^^ '■ 

528. 1. A dealer sold flour at a profit of $2 a barrel, 

and gained %b%. What was the cost ? 
Analtbib, — Since the gain was 25% = ^, or ^, (2 is \ of the 

KHt ; *2 is 1 of 4 tinieB J2, or »8. Hence, ete. (516.) 
%. Sold hats for #1 less than cost, and lost \^%. What 

did they cost? 
3. A merchant sells silt at a profit of il^ a yard, which 

is 40^ gain. What did it cost, and what is the selling 
^B price ? 

^k 4. If com selling for 21 cents a bushel more than cost 
^K gives a profit of 30^, what did it eotit '{ 
^K 5, Sold sheep at 82^ more than cost, which was a profit 
^^H of 50%. What did they cost, and what is the selling price ? 
^H 6. Shoes sold at t.50 above cost give a profit of \Z^%. 
^^V What did they cost ? 

^H 7. A farmer, by selling a cow for $12 less than she 
^^ cost, lost 33^^. What did she cost ? 

8. A grocer sells a certain kind of tea for 6 cents a 
pound more than cost and gams ^%. '^Va.t SviV^. co^^"*. 



Kl' K r J T AND LOBS. «^^^| 

i9. 1. A watch was sold for iUO, at a gain of 20^^^^^ 

, the . 

and ^^ 



\niat was the cost ? 

AsALTSiB. — Since the gain waa 30 J^, or i, of the cost, $130, the 
selling price, is J of the cost. ( of |i30, or J30, ia J. of the w 
f . or tbe cost itself, is 5 times |30, or $100. Hence, etc. (01S,) 

3. Sold tea at |.90 a pouud, iind gained 25^':- 
did it cost ? 

3. A newsboy, by selling his papers at i cents eaaM 
gains 33^9^ Wbat do they cost him ? 

4. A man sold a horse aud harness for $330, which was" 
10% more than they cost. What was their cost ? 

5. If 20^ is lost by selling wheat at 81.110 a bushel, 
what would be gained if sold at 20'/r above cost ? 

(J. John Rico lost 40j^e on a reaper, by selling it for %G0. 
For what should he have sold it to gain 40^' ? 

selling books iit 12 a volume, there is a gain 
p^, at what price must they be sold to lose 15^?? 
Two pictures were sold for 499 each : on one there 
was a gain of 10^, on the other a loss of 10%. Was there 
a gain or loss on the sale of both, and how much '^ 






W RITTEX EXUBC IS ES. 

30. 1. A hogshead of sugar bought for 4108. 
,t a profit of 12i^. What was the gain ? 
N.— $10S.80 X .131 = J13.16. 1513.1 
froBUULA. — Projit or Lass = Oo.if x Rt/r %. 

ind the Profi/ or Lous, 

nland that cost $1745, and was sold at a gain of 21 

i On goods thai: cost *3130, and were aoXAa't'il'Jo^aia.. 

I On a boat bought for i254A\, an^ 5o\4 aS. ^a^^ow.. 



2o4H 



) P E It T' E X T A r, E . 

5. On goods bought for laSdO.TD, and sold at 8% loss. 

6. On 25 tons of iron rails bought at (53 a ton, and 
lid at ao advimce of 17^%. 

7. A merchant pays *G840 for a stock of spring goods, 
id sells them at an advance of 26^% on the pnrchaae 

After deducting iftSTS for expenses, what is hiBgain ? 

8. A miller bought 1000 bushels of wheat at $1.84 a 
mshe), and sold the flonr at 16f^ advance on the coat of 
he wheat. What was hia profit ? 

8. Bonght 138 tons of coal at t^.l2^ a ton, and sold it 
it a gain of 22^. What was the entire profit? 

10. A ship, loaded with 3840 bbl. of flour, being over- 
tken by a storm, found it necessary to throw 37^^ of her 

-eugo overboai-d. What was the loss at *7.C5 a bbL ? 

11. A man bought ti pair of horses for 1450, which was 
SS^ leas than tlieir real value, and sold them for %5% more 
■than then" a-al value ; what was hia gain ? 

031. 1. Bought a house for *4380. for what must it 
9 sold to gain I4^^i' 
Operation.— $4880 K(l +.I4i) or 1.145 = «5015.10. (512.) 

2. At what price must pork, bought at *18.40 a barrel, 
be sold, to lose 15^^? 

Operation.— S18.40x(l -.15), or .83 = $15.84. (512,) 

loBMILA-Selling PricB= \ ^"' X <; +^"'» J -' f"^)- 
" t Cost X (1— Rate % of Loss). 

Find the Selling Price, 

3. Of goods bonght at tl87.50, and sold at llc^ gain. 

4. Of beef bought at $12^ a barrel, and sold at 9^^' loss. 

5. Of cotton bonght at $.14, and sold at a gain of 21f%. 

6. Of cloth that cost ii5^ a yard, and was sold at a 
profit of 18J^ ? 
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At what price must good? tliat coat ^3^ a yard be 
maiked, to gain 35J^ ? To loae 20% ? 

8, Sold a lot of damaged goods at a loaa of W%. What 
was the selling piice of those that cost t.63^ ? |!1.35 ? 

i>, Bonght a hogshead of sugar containing 9 cwt. 5C lb. 
for t86.04, and paid *4.78 freight and cartage. At what 
price per pound must it he sold to gain 'iO% ? 

533. !. Bought wool at $.48 a pound, and sold it at 
S.60 a pound. What per cent, was gained ? 

Operation.— S.fiO-<.4e = $.13; and {.13 ^ $.46 - .25 = 35^. 
(515.) 

3. Sold for $10.02 an ai-ticle that cost $12. What was 
the loss per cent. ? 

Operation.— $13-|10.08=«l,9e; and$l 98-i-SI3 = .iei=l6i%. 

FoBMt'LA.— ffafe % = Projii or Loss — Cost. J 

Find the rate per vent, of profit or loss, I 

»3. On engar bonght at 8 cents and sold at 9J cents. 1 
4. On tea bonght at 81, and sold at $.8''^. 
6. On goods that coat S275, and were sold for *330. 
6. On grain bought for *1,35 a bushel, and sold for 
tl.60 a bushel. 

. On a sewing-machine sold forSi73.96, at again of 



i 



i& On goods sold for $435.98, at a loaa of $134.33. 

9. Bodght paper at 43 a ream, and aold it at 25 cents 
a qnii-e. What was the gain per cent,? 

10. A dealer bought 108 bhl. of apples at *4.62J, and 
lid them so as to gain tll4.88i. What was his gain %? 

.. If 1^ of an acre of land is sold for J the cost of an 
That is the gain per cent !' 



PERCESfTA-UE 



1^. If ( of an acre of luud is sold for the cost of J of 
an acre, what is the loss per eeut. ? 

13, If f of a cheat of t^a is sold for what the whole 
chest cost, what ia the gain per cent, on the pai-t sold ? 



1 
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L. A speculator sold grain :it a profit of 33^fc, liy 
made aS cents on a bushel. What did it cost ? 



Operation.— $,35 +.33 j|-t.7B. Or, S,2a+i=8,76. (518.) 

2. Lost S45.75 on the sale of a horse, which was 30g 
of the cost. What was the cost 'i 

Operation ,—845, 75+. 30= J238. 75. Or f45,75-i-l=t228.1j 
Formula. — Cost = Profit or Lust! -^ Rate %. 
Find the Cost, 

3. Of goods sold at *16U0 profit, or a gain of-16^J 

4. Of flonr sold at a loss of #.88, or W/i, on a ba 

5. Of wheat sold at a loss of 6 cents, or Iff, on a 1 
C. Of lumber sold at an advance of i(i4.!)5 per . 

35^ gain. 

7. If a grocer sells his stock at a profit of 15^, 
. amount mast he sell to clear $2500 ? 

8. A and B engage in speculation. A gains $3000, 
which is 12\% of his capital, and B loses *i500, which is 
b% of his capital. What sura did ea«h invest? 

534. 1. A furniture dealer sold two parlor sets for 

^450 each ; on one he made lb%, on the other he lost \6%. 

What did each cost him ? 

Operation - i***'-^*^+-^'''=*^'-^'' + - '^'"*''^ '*"^- 

■|*450+(l-.t6)=*.139.il + ,cOKtuftheot]]er,(5aO.) 

J (1 + Rate !? of gain.) 
\ {l—Rate%ollQSs,) 



FoBMPLA. — Cost=SeUing Pric< 



Fiud the Coaf. 

a. Of coal sold at i<>, being at a losa of l'H%. 

3. Of grain sold at $.9() u buabel, at a gain of 38j/. 

4. Of riilk sold for «5.40 a yard, at a profit of lOj^. 
.. 5. Of hops sold at 16 cents a pound, at a loss of 80^ ' 

ti. Of fruit sold for *207.4S, at a loss of 15;?. 

7. Having used a carriage 1 yeur, 1 sold it for 8125, 
which was 2o% helow coat. What should I have received 
had 1 sold it for 10^« above cost I' 

8. B sold a span of horses to C and gained 1^^% ; O 
sold them Co D for 4:550, and lost 16^%. What did tb»l 
horses cost B ? 

9. If a piece of property increases in value each year at 
the rate of 'i5% on the value of the previous year, for 4 
years, and then is worth 110000, what did it cost ? 

535. 1. Bought clotli at S3.60 a yard. At what price 
must it be mai'ked that 12^% may he abated from the 
asking price, and still a profit made of 16|f( V J 

OpERmoN ^SSeUmgPrke =$3.aOx(l + .16J)=ii4.30, I 

i Mamng PTi(«=ilAM-i-(\-.-\2\)-%i.m. (519.) \ 

2. At what price must shovels that cost $1.12 each be 
marked in order to abate 5%, and yet make 25?,; profit ¥ 

3. How must a watch be marked, that cost $120, bo 
thot i% may be deducted and a profit of 20;^ be made ? 

4. A merchant, on opening a case of goods that cost 
*,80 a yai-d, finds them slightly damaged. How must ho 
mark them, to fall 35?; in his asking price, and sell at cost? 

5. Bought land at *60 an acre ; how much must I ask 
nil acre, that I may abate 25^^ fi'om my asking price, and 
etill make 20^ on the puruhuse price ? 
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COMMISSION. 

536. An Agent or Commission Merchant 

is a person who buys or sella merchandise, or traasacts 
other businesa for another, called the Principal. 

53?. Cmnniiaaion is tbo fee, or eompeusation, 
allowed im agent or commission merchant for transactang 
busineBs, aud is usually computed at a certain rate per 
cent, of the money involved iu the transaction. 

538. A Consignment is a quantity of goo'ds sent 
to a commission merchant to he sold. 

539. The Consignor is the person who sends the 
goods for sale. A consignor is sometimea called a Sliipper. 

540. The Consignee is the person to whom the 
goods are sent. He is sometimes called a Correspondent. 

541. The ^et Proceeds of a sale or other transac- 
tion is the sum of money that remains after all expenses 
of commission, etc., are paid- 

543. A Guaranty ia security given by a commia- 
rion merchant to liis principal for the payment of goods 
Bold by him on credit. 

543. An Account Sales is a written statement 
made by a commission merehaut to his principal, contain- 
ing an account of goods sold, their price, the espenaes, 
and the net proceeds. 

544, A Broker is a person who buys or sell stocks, 
bills of exchange, real estate, etc., for a commission, 
which is called Brokerage, 



|HM>5. The principles and operations of Pcrceatuge ii 
'Tolvecl in Commiaaion and Brokerage are the same t 
tliose alreaily treated. 

546. The following are the eorrcriponding termB : 

1. The Base is the amount of Bales, money inyeated 
or collected. 

2. The Sate is the per cent, allowed for services. 

3. The Percentage is the Commission or Broker- J 
age. 

4. The Amount or Difference is the amount of 
sales, plus ot jnirnis the commission. 

WSITTSX EXERCISES. 

547. Find the Commission or Brokerage, 

1. On a sale of flour for $2575, at 2^%. 
OPHHATION.— |35Ta K .025 = *6437f (513.) 
FoBMULA. — Amount of Sales x Itate ^,' = C'ommission.m 

2. Od the purchase of a farm for $137.^0, at 2J^;, 

3. On the Bale of a mill for 19384, at |^. 

4. On the sale of :31680 lb. of wool, at If cents a pounc 

5. On the sale of 250 bales of cotton, averaging 520 lb,„ 
at 14| cents a pound ; eoramisBion 1^^. 

6. On the sale of 175 shares of stock, at *93J a share ; 
brokerage, i% 

1, On the sale at auction of a house and the fumiturs 
tor *934(i.80. at &\$. 

8. A commission merchant sells 335 bbl. of potal 
at $3.25 per bbl., and 310 bill, of apples at %i\ pei' 
What la hie commission at ^% F 
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548. Kind the rale of comtniBsion or brokerage, 

1. When t89 commissioD is paid for seUing gooc 

$3660. 
Ofebatiok.— 89 ■*■ 3560 = .03^ = liy^ . (515.) 
rFoBHrLA. — Commission -^ Amount of Saks = 

2, WTieD tl65 com. is paid for selling goods for t 
it. When t63 is paid for collecting a debt of (126^9 
i. When ill?. 75 is paid for selling a house for $71 
5. When *235.40 is paid for buying 26;50 lb. of ^ 

at 3'^ cents a pound. 

fl. When *125 is paid for the guaranty and sale of goods 
for *3500. 

r. Paid my N. 0. agent *74.35 for buying 2ti400 lb. of 
rice, at H ct. a lb. What was the rate of liis commission ? 

549. Find the Amonnf. of Sales, 

• 1. When a. commiHsion of *147 is charged at S^^fi,. 
Opbratiok.—$!47 + .035 = $4300. (517.) 
FoHMULA. — Commission ~ Rate % =: Amoinit of Sales. 

2. Wlien $93.80 commission is paid at 3^^,'. 
■i. When $2i0 commission is charged at (ij^, 

4. When $34 brokerage is paid at Jf,'. 

5. When $135 commission is charged at 1^^. 

6. Paid an attorney S72.C3 for collecting a note, which 
was a commission of 7^^'. "What was the face of the note f 

550. Find the Amount of Salm, 

1. When the net proceeds are S4875, commission ^%. 
Opbration,— $4875 -t- -BT5 = $50(10, (519.) 
Formula. — Net proceeds~^{i.— Rate %')=Amt. of Sales. 

3. When the net proceeds are $3281.25, commiBsion 12^%. 
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When the net proceeds are *560, aud the com. 4^,'^ 

4. After deducting (ij^i eommisaion aad %l3i for 

storage, my con'espoudeLt sends me 1231)54.25 as tlie net 

proceeds of a coiisigiiment of pork and flour. What W8S_ 

the gross amount of the sale 'f 

551' Find the amount to be invested, 

1. If *9S00 is remitted to a correspondent to be iiivt 
ed in woolen goods, after deducting n% commission. 

OpeI{ATIOS.-$0500 4- 1.05 = $9047.02- tSl'J.) 
FoRTiU LA.— Amount Jiemilted -i- (1 +-liatB %) ^ Sui 
Invested. 

2. If S4908 be remitted, deducting i^'/i, commission. 

3. If $3246,20 be remitted, deducting 'i% eommisaion..;! 

4. If $1511.25 be remitted, deducting ^% commission.'' 

5. If %10701.24 be remitted, deducting \% brokerage. 

6. A dealer sends his agent in Havana 86730.80, with 
which to purchase oranges and other ft'uits, after deduct- 
ing his commission of 5<4 What aam did the agent inyeat, 
and what was the amount of his commission ? 

7- What amount of sugar cun be bought at 8 cents a 
ponnd, for *3533.40, after deducting a commission of IJ^. 

8. Remitted to a atockbvolier *10650, to be invested in 
stocks, after deducting ^^^ brokerage. Wliat amount of 
stock did he purchase ? 

9. A broker received 145337.50 to invest in bond and 
mortgage, after deducting a commission of 2J^,'. What 
amount did he invest, and what was his commission ? 

10. Sent $350.0:i to my agent in Boston, to be inveated 
in prints at 15 cents a vard, after taking out his com 
Bion of 2^. How many yiirds ought I to receive ? 
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OBAI, BXEItClSES. 

553. 1. If stoves bought at $36 each are sold i 
profit of S\%, what is the gain? 

3. What will be the expense of collecting a tax of tld! 
allowing 5% ? 

3. What will a broker receive for selling J600 worth of 
stock, at f^ brokerage ? 

4. A man having 1350 spent $80. What per cent, of 
his money had he left? 

6, If a man sells a building lot that cost 8^300, at an 
advance of 16&|^, what is hia gain P 

6. \ of ZOfc is what per cent, of 73^ ? Of 144%? Of 
180^? 240^? 

• 7. Bought a horse for W% less than S200, and sold him 
for 10% more than $200. What per cent, was gained ? 

8. How many bushels of wheat at $2 a bushel can an 
agent bay for $2040, and retain 2% on what he expends 



9. If by selling land at $150 an acre I lose 35%, how 
must I sell it to gain 40% ? 

10. A boy bought bananas for |3 a hundred, and sold 
them for 5 cents each. What per cent, did he gain ? 

11. Bought eannol coal at J19 a ton, wJiieh was b% less 
than the market price. What was the market price ? 

12. Paid an agent $150, or a commission of 1^%, for 
selling mj house. For what sum was the house sold? 

If an article is sold so iie to gain | a*) much as it 
cost, what per cent, is gained ? 



14. A merchant tailor sold some linen coats at $1.80 
each, which was 33^^ below the maa-ked price. What 
was the marked price ? 

15. A grocer bought 40 gal. of maple syrup at the rate 
of 4 gal. for $6, and sold it at the rate of 5 gal. for 48. 
What was his whole gain, and his gain per cent ? 

16. How much wheat must a farmer take to mill that 
he may bring away the flour of i\ busbols, after the miller 
lakes his toll of 10^ ? 

WKITTJErf XXSMCIBBS. 

A53. 1. After taking out 15% of the grain in a bin, 
there remained 40 bu. 3^ pk. How many bushels were 
■ there at first? 

2. The net profits of a farm in 2 years were |3486, and 
the profits the second year were 5% greater than the 
profits the first year. What were the profits each year ? 

3. A has 32% more money than B ; what per cent, less 
is B's money than A's ? 

4. Bought 450 bushels of wheat at $1.35 per bushel, and 
sold it at *1.40 per bushel. Wiiat was the whole gain, 
and the gain per cent, ? 

5. A man drew out of the bank \ of his money, and ex- 
pended 30^ of 50% of this for 738 bu. of wheat, at $1.13i 
a bushel. What sum had he left in bank ? 

6. Sold goods to the amount of J47649, at a profit of 
I6f%. Kequired the cost and the total gain. 

7. A broker received ft37,50 for selling some nncurrentl 
money, charging \% brokerage. How much did he sell ? I 

8. If g of a farm is sold for what | of it cost, what i 
the gain per cent.? 
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Sfi PEBOBNTAGE. 

9. All architect charged i% for plana and specifications, 
and lf% for saperin tending a building that cost $S5000. 
What was the amount of his fee ? 

10. If a stationer marks bie goods bO% above cost, and 
then abates 50^, what per cent, does he make or lose ? 

11. Sold a farm for $14700, and lost 12%. What per 
cent should I have gained by selling it for $'^1000 ? 

12. If nn article bought at Z0% below tht* asking price 
is sold at 16% below that price, what is the rate of gain ? 

13. A commission merchant sold a consignment of 
goods for $5350, and charged 3J^ commission, and SJJf 
for a guaranty. Find the net proceeds. 

14. Smith & Jonea bought a stock of grooeriee for 
$13680. They sold i of the entire stock at 15;^ profit, J 
at 18J^, I at 20^, and the remainder at 33^^ profit. What 
was the whole gain, and the average gain per cent. ? 

15. Give the marking prices at 25% advance, of the 
following bill of goods, and the amount when sold at an 
abatement of 10;;;' from those prices : 

1 Case of Prints, 450 yd., @ $.12 

3 Pieces Caasimerea, 65 " @ 3.35 

1 Bale Ticking, 344 " @ .30 

25 Dress Shawls, ® 7.36 

1 Gr. gross Clark's Thread, 1^4 doz., @ .70 

50 Gross Buttons, @ 1.00 

16. How much would the above bill of goods amount 
to if sold at 5\% below a marking price of lb% above cost ? 

17. What would be the net proceeds of a sale of 18 cwt. 
I 75 lb. of sugar, at *9| per cwt., allowing 2^;; commissionj 
L jui^ flS^ for other charges? 



COarifTBSIOH. 
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A broker receives *712j to invest in cotton, at 11 J 
' ™Ots a pound. If his commission is iii%, how many 
PouiKja of cotton can lie bny? 

^^. If the sale of potatoes at 1, 75 a barr^ above cost 
&^e8 a profit of ISJ^, how much must be added to this 
price to realize u, profit of 31 J^ ? 

20, An agent iu Chicago purchases 1000 bbl. of flour 
at (6.80, and pays 5 cents a baiTcI storage for 30 days ; 
alflo, 3000 bu. of whimt at *1.30. He charges a commis- 
sion of 1 J^o on the flour, and 1 cent a bushel on the wheat. 
What sum of money will balance the accoant, and what is 
the amount of his commission ? 

31, An agent in Boston received 28000 lb. of Texae 
cotton, which he sold at *.12J- a pound. IIu paid S45.86 
freight and cartage, and after retaining his commission, 
he remits his principal 13353.89 as the net proceeds of the 
sale. What was the rate of his commission? 

22, The following bill of goods was sold at auction : 

Ifi bbl. A Sugar, 312 lb., @ ».12J that cost J.11J 

► ^ " Palv. " 96 

f 1 Chest Y. H. Tea. 84 
b. Box Soap, GO 

1^ Saokfi Java Coffee, 110 
84 lb. Codfish, 

Allowing a coramiasion of ^^ for selling, find the entire 
profit or loss, and the gain or loss per cent, on tbewhole. 

23. A merchant in New York imported 2400 yd. of 
English cloth, for which he paid in London lOe. sterling 
a yard, and the total expenses were 1355. He sold the 
cloth fqr $3.81 a yard, U. S. money. What was his whole ' 
gain, and his gain per cent, ? 



.141 " 


" .14 


1.10 " 


" 1.12i 


.13 " 


•■ .10} 


.82i " 
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SYNOPSIS FOR REVIEW. 



1. Definitions. 



1. 



2. Elements. 



1 

(3. 



3. 510. 1. Principle. 2. 

4. 513. 1. Principle. 2. 

5. 516. 1. Principle. 3. 

6. 519. 1. Principle. 2. 



Percentage. 2. Per Cent. 3. Sign 
of Per Gent. 4. Rate, or Rate %. 
5. Base. 6. Percentage. 7. Amount. 
8. Difference. 

How many considered. 
How many must be given. 

Rule. 3. Formula. 

Rule. 3. Formula. 

Rule. 3. Formula. 

Rule. 3. Formula. 



1^ 
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7. Applications op 
Percentage. 



1. 
2. 



8. Profit AND Loss, 



{ 



WUIwut Time. 
WUh Time. 
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9. Commission. 



Diff't kinds. \ ^ 
i 2. 

Cfeneral Rule. 

Definition. 

To estimate gains and lossee. 

^1. Base. 
Correspond- I 2. Bate. 
ing terms. | 3. Percentage. 

^ 4. Am't and Biff. 

^ 1. Ageivty or Com- 
mission Merchant, 

2. Com/mismn. 

3. Consignment. 
4 Consignor. 

5. Consignee. 

6. Net Proceeds. 

7. Oua/ranty. 

8. Account Sales. 

9. Broker. 
Prin. and Operations Involved. 

^ 1. Base. 
2. Bate. 
I 3. Percentage. 
[^ 4 Am't and Diff. 



" 1. Definitions. 



< 



K 



2. 

3. Correspond 
ing terms 




f.S55. 1. When 5% is charged for the use of money, 
V many dollars should bo paid for thu nsc of *100 't 
use of #300 ? Of *500 ? - Of 850 ? 

2. At 'i% a year, what ahoald be paid for the use of 
*100 for a years ? Of 8300 for 3 years ? 

3. If toOO is loaned for 3 years, what should be paid 
for its use, at 5% a year ? At 6^ a year ? 

4. If I borrow #^50, and agree to pay i% a year for its 
use, how much will be due the lender in 5 years ? 

5. If *7 is paid for the use of $100 for 1 year, what is 
the per eent. ? 

6. If $50 is paid for the use of 8100 for 5 years, what 
is the per cent, ? 

7. If ^14 is paid for the use of 1200 for 1 year, what is 
the per cent. ? 

8. At 6%, what decimal part of the money borrowed is 
equal to the money paid for its nse ? At 7% ? 8^ ? 9^ ? 



DEFINITIONS. 
556. Interest is a sum paid for tho use of money. 



of 



557. The Principal is the sum for the 
which interest is paid. 

558. Tho Sate of Interest is the per cent., or 
mber of hundredths, of the principal, paid for its 

eyear. 



Kber ( 
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559. Tlie Amount ie the sum of the principal and 
tlie interest. 

560. Legal Interest is the interest according to 

the rate iHsr cm\i. fixed hy law. 

561. Usury is a higher rate of interest than is al- 
lowed by hiw. 

563. Tbo legal rates of interest in the different States 
are as follows: 



-'!.- 



Alabama %'i. 

ArkaiiHaM* ! (i'i 

Arlzoiiu m'Ai 

Caltfomlu" ; lOJt 

CuwU luul Irelondj 6% 

Connoctiitut 7% 

Colorado* ! 10^ 

Dakota | 7^ 

Delaware ■ 0% 

Dlat. Columbia. ...I U;j 

England and Fmiicel 5 % 

Flori.1ft» i H'^. 

Geor(fia ; 7^ 

Idalio. ' !0'i 

Illinois ' B% 

Indiana 

Kansas 

Eentiickf 

Louisiana 

Maryland 

MaBBacliusetts*. 
Michigan 



C'i 



Miuueeola .. . . 

Miasiasip]ii. . . . 

Ali&souii 

Montana 

Netv Hampahii 

New Jersey... 
■ New York.,.. 
I North Carolina. , 

!KehraHka 

Nevada*. . 

Ohio 

Oregon 

Pennxjlvanla . . . 

Rhode Island*. . 

Boutli Carolina*. 



10.^ 



Virgiida 

! "'cBt Virginia. . 
Wnshington T.* 

^Tiaconain 

Wyoming 



8J(,* 
13?i 

.Any. 
12% 



1. When the rate per Pent, is not Bpecified in aecounte, notea, 
mortgages, contracts, etc, the tegul rate if" always uiideretood. 

2. Where (im rates an: Bpecified, any rate ahove the lower, and 
not exceeding the higher, is allowed, if ulipuhted in Jtriling. 

a. In the States marked thus {") the rate per cent, is unlimited if 
agreed upon hy the jiarties in writing. 



. In the operations of interest there are_^i 
or elementa, namely : 

The Frindpal ; the Bate par Cent, per Annum (for ono 
year) ; the Interest : the Time for which the principal is 
lent : tmd the Amount, or sum of the Prin. and Int. 

564. These terms correspond respectively to Base, 
Mate, PercBntcige, and Amount in Percentage, excludiai 
Ttme, which is an additional element in Interest. 



eipal 

t 



ORAL EX EMCISSS. 

5G5. I. At3:;forlyr., whatdecimalpartof theprin*] 
eipal equals the iut^rest? At 6% ? At 8% ? At IS^jg? 
"What is the interest of «20 for 1 year at b% 

lince the interest of any sum nt 5fc for 1 yr. is .05 

leprindpa!, the interestol $20forl jr. at 5;/o is.05 of |a),orfl. 

What is the interest of $50 fori yr. a,t5%?e%'n%? 

What is the interest of *80 for 1 yr. at 7%? S%? 1Q% ? 

At 7^ for 5 yr., what decimal part of the principal 

equals the interest ? 

Analtbib,— 8inc« file intereBt at 1% for 1 yr. Is .07 of tie, 
cipsl. the mierast for 5 jr. is G times .07, or .35 of the print 
Or, il is 5 timeH the interest for I year. 

6. At G% for 3 yr., what decimal or fractional part 
the principal eqnals the interest? At 'ifo for G jr.? . 
5^for5yr.? At (>Jr?; for 2 jr. ? At 10^ for 4 yr.? 

7. Find the mterest of «30 for 3 yr. at h%. 

Ah ALTSia.— Since the interest of any sam at 5^ for 1 yr. ii 
of the principal, for 3 yr. it is .15, and .15 of |30 is $4.50. Or, the 
interest for 1 yr. is .05 of ISO, or $1.50, and for 3 yr. it is 8 times as 
$4.50. 
Find the int. at G% of $30 for 8 yr. Of $40 for 3 yr. 
Find the int. at %% of $6 for 5 yr. Of 610 for 10 yr. 



1 



10. At 8^ for Z jr. 6 mo., what decim&l part of tho 
principal cqaala the interest? 

AKALTBie. — Since tbe iateteel of an; Bom tori yi.at 8f(> ie JOBtd 
llie priodp&l. iLe interest on the game for 3 ^r. 6 ipo. is 3^ Umes .08, 
dr JSO of the prindpal Or, it ia 2} timea the interest for 1 ytaa. 

11. At 6^ for 3 yr. 3 mo., what decimal part of HiB 
principal equals the interest ? At 9% for 3 yr. 3 mo. ? 

13. Find the int. of $9 for 2 yr. 4 mo. at 7%. At 8^ 
13, What is the int of 11000 for 3 yr. 3 mo. at 10^? 
' For 4 yr. 6 mo. ? For 5 yr. 3 mo. ? For 8 mo. ? 

066. Principlk — The interest is the product of three 
factors ; namely, the principal, rate per annum, and timt 
{expressed in years or parts of a year). ^H 



WSITTErr EXERCIBEB. ^— 

567. To find tbe interest or aiuonut of any sniu, 
at aay rate per cent., for years and months. 



1. Find tlie amount of %97,50, at 1%, for 3 yr. 6 mo. 

OPBRATIOK. 

«97.50 

m 

♦6.8850 InttorljT. 



H 

17.0035 Int.rotSyr 
97.50 Prlnd|»l. 



ANAiVBta.— Since the iiiterert of 
Lj Hum at 7% for 1 yr. ia .07 of 
e principftl, the interest of $S7.G0 
7jS for 1 yr. ia .07 of |9T.50, or 
ancj the interest for 3 yr. 



\ mo. is aj timea the interert for I 
T., or^l7.06J,andH7.06J + tWJiO 
= $114.50], tbe Ammna. 



tll4.6635 Amoont. 
Find the interest and the amount, 
S. Of 1450 for 3 yr. 9 mo. at &%. For 8 mo. at 1%. 
. Of t347 for 5 yr. 3 mo, at 5^%. For 10 mo. at S%. 



4, Of *500 for 4 yr. 2 mo. at 1 



For II mo. at 5^. 



INTEH EST, 

BuLE. — I. Multiply the principal by the rate, and tM 

tct is the interest for 1 year. 
El. Multiply the interest for 1 year by the time in yaa 
\ the fraction of a year ; the product is the require 
ittterest. 

III. Add the principal to the interest for the amount. 
FoHMuiA. — Interest = Principal x Rate x Time. 
Find the interest, 

15. Of J36.40 for 1 jr. 7 mo. at &%. At 7%. At 7) 
6. Of $750.50 for 3 yr. 1 mo. at 5%. At 8%. At 9^ 
7. Of $1346.84 for 2 yr. 4 mo. at CJ^ At 7i^. 
8. Of 1138.75 for 4 jr. 3 mo. at 10^. At 13^^. ■ 

9. Find tlie amount of t640 for 5 jr. 6 mo. at 7%. H 
10. Find the amount of *56.64 at 8% for 3 jr. 3 mo. ^ 
11. Made a loan of $1040 for 1 yr. 9 mo. at 7^^. How 
mucli is due at the end of the time ? 

13. If a note for 8375, on interest at B%, dated Juno 10, 
1874, be paid Sept. 10, 1876, what amount will be due ? 

S68. To fiod the Interest on any sum of money, 
any time, at any rate per cent. 



m 



iviona iEelations between Time and Ijttebbst. 
The interest on any sum for 1 jear at 1% is .01 of 
the principal. 

It 18 therefore equal to tlie principal with the decimal point re- 

Ktvjoplaeeii to the left. * 

The interest for 1 mo. is ^ of the interest for 1 yr. 
The interest for 3 days is ^, or -jV, of the interest 
for 1 month ; hence any number of days may readily be 
reduced to tenths of a month by dividing by 3. 



34 PERCENTAGE. 

IV. The interest on any sum for 1 month, multiplied 
by the number of months and tenths of a month in the 
giyen time, and the product by the number expressing 
the rate, will be the required interest. 

569. 1. Find the int. of 8361.20 for 1 yr. 3 mo.24 da. at 1%. 

OPEBATION. 

13.612 (.01 of the Prin.) Int. for 1 yr. at 1 ^ (508, 1). 

.301 Int. for 1 mo. at 1;^ (568, II). 

15.8 Number of months and tenths (568, III). 



$4.7558 Int. fori yr. 3 mo. 24 da. at 1%. 

7 

$33.2906 Int. for 1 yr. 3 mo. 24 da. at 7^ (568, IV). 

What is the interest, 

2. Of $137.25 for 1 yr. 6 mo. 10 da. at 6^? At 4^? 

3. Of $510.50 for 3 yr. 7 mo. 15 da. at b% ? At 8^? 

4. Of $1297.60 for 2 yr. 11 mo. 18 da. at 7^? At 7^^? 

Rule. — I. To find the interest for 1 yr. at \%, 
Remove the decimal point in the given principal two 
places to the left. 

II. To find the interest for 1 mo. at 1%. 
Divide the interest for 1 year by 12. 

III. To find the interest for ajiy time at 1%. 
Multiply the interest for 1 month by the number of 

months and tenths of a month in the given time. 

IV. To find the interest at any rate %. 

Multiply the interest at \%for the given time by the num- 
ber expressing the giveii rate. 

5. Find the int. of $781.90 for 1 yr. 1 mo. 12 da. at 11%. 

6. Find the int. of $3000 for 11 mo. 21 da. at 10^. 



INTEREST, 



I 



''■ TVLat is the amt. of $1049 for 3 jr. 3 mo. a da. at Gi% ? 
8- yihet is the amt of 1316.75 for 3 yr. 5 mo. 11 da. at 8% ? 
**- Refinired the int. of $250 from Jan. 1, 1873, to 
May 10, 18?5, at 7% ? 

^O. Required the amount of |408.60 from Aug. 20 to 
Dee. 18, 1876, at 10;;;? 

1 X. What is the interest on a note for |515.G2, dated 
Ma-x-ch 1, 1873, and payable July U, 1875, at 7^? 

I S, A man sold hie hoase and lot for $12500 ; the 
terji^a were, $4000 in cash on delivery, $3500 in 9 mo., 
**QO0 in 1 yr. 6 mo., and the balance in 3 yr. 4 mo., with 
°% interest. What waa the whole amount paid? 
■^£■70. SIX PER CENT METHOD. « 

-^V-t 6% per annum, the interest of $1 JH 

*^'**:~ 13mo is 6 cents, or . 06 of the principaiT 

"^ 2 " or -i- of 13 mo., "leant, ".01 " 

1 " "fE"13 " "i " " .005 " 

6 da." i •' 1 " "h " " .001 " 

1 " " ^ " « da. " .000^" 

S71. PEisoiPLESi — 1. The interest of any sum at S% 

offE-RALF as many hundTedtks of the principal as 

^^xe are months in the given time. 

'^. The interest of any mm at G% is one-sixth as 

^'^ *^^ny thousandths of the principal as there are days in 

'*-^ given lime. 

'JTiUB, the iuterest on any sum M 6% 'or 1 yr, 3 mo., or 15 mo,, 
^ i of .15, or ,075, of the princlpttl ; and tnr I's da. it is J of .018, 
"*■ ,(103, i>f the principftL Hence, for 1 jr. 3 mo, 18 da„ it le .075 
^ .003 = .078 of the principal. 

It is evident Hint au lidd month Is 4 of .01, or ,005 ; and that 

i^J oamber of days leaa than 6 Ib such a Iw.rt,\wii^\ v"^ "^^ *'ft\- ■»» 

dl^ ane ot $ days. 
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OJtAL MIXBROISES. 



^ 



2 years ? 3 years ? 5 yetf'"'*' 

ao. ? 4 mo. » 
18 mo. ? 



573. What is the interest, 

1. Of $1 at 6;^ fori year? 
, 8 years? 13 years? 

, Of *1 at G% for 1 month ? 2 mo. ? i 
[ 5 mo. ? T mo. ? 9 mo. ? 10 mo. ? 15 mo. 

At 6^, what is the interest, 

3. Of $1 for 1 yr. 4 mo. ? 1 yr. 7 mo. ? 2 yr. 2 mo. ? 

4. Of $1 fori day? 6 da.? 12 da. ? 19 da.? 24 da. ? 
I3da.? 36da.? 45da.? 63da.? 

5. Of *1 for 1 mo. 12 da. ? For 3 mo. 15 da. ? Fqr 
6 mo. 25 da. ? For 1 mo. 11 da. ? For 11 mo. 1 8 da. ? 

Find the interest, 

6. Of «1, at G%, for 1 yr. 3 mo. 6 da. For 1 yr. 9 mo. 
\ 18 do. For 1 yr. 5 mo. 19 da. 

?. Of *1 at &% for 2 yr. 1 mo. 9 da. For 3 yr. 34 da. 

8. Of *1 at 6^ for 6 yr. 5 mo. 5 da. For 4 yr. 7 mo. 10 da. 

At &%, find the interest, 

Of*2. Of $3. Of*5. 
Of 110. Of *20. Of $30. 
For 2 yr. For 3 yr. 8 mo. 
3 da. For 93 da. For 133 da. 

13. Of *6 for 33 da. Of *4 for 63 da. Of *2 for 93 da. 

14. If the interest of a certain principal at 6^ is $18, 
what would the interest be at 5^? 7^? 8^? 9jg?. 

5% iaileaatliane^i 7 ;5 1b J more than 6^5 ; 8% ie } more, etc 

15. If the interest of a certain principal is %\&, what 
wonldtheint.boat3jE? 4J^? 5^? t\%^ 8%? ISjgP 

16. If the interest of a certain principal is $30, what 
wonldtheint,beat2jS? i%? 1%^ 8^? 10^? 14^? 



, Of %l for 2 yr. 6 mo. 

10. Of «1 for 4 yr. 3 n 

11. Of 15 for 1 yr. 4 mo. 

12. Of $1 for 33 da. ForC; 



INTEREST. 



WniTTES EXBBCJ 

573. 1. What is the int. of $437. 20 at 6% for 3 yr. 5 mo. 

27 da. 

OPERATION. An ALVaiS.— Since the in- 

2 yr. 5 tao. = 39 mo. *43?.20 ^•^^^ °^ *1 f™ ^^-^ °'°- 

•' „ 37 da. ia |.149i, or ol any 

i Of .29 = .145 .149^ ,,^ „ .14^, /„., p,i J 

-J- of .027 = .004^ *63.S664 pal (571), $427.20 x .14DJ 

Int. = . 149i of tho Prin. r*^' 



f la tlie required 



I 



4. 



Find the interest at G% of 
E. *597.a5 for 7 mo. 18 da. I 5. $1398 for 3 jt. 1 mo. 13 da, 
$418.75 for 1 mo. 35 da. 6. ti2000 for 2 yr. 7 mo. 34 da. 
*;309.18 for 2 yr. 24 da. I 7. 84010 for I yr. 1 mo. 13 do. 

Rule. — Multiply the given principal by the deeimal ex- 
pressing tlie inleresi of $1 ; or by the decimal expressing 
one-half as many hundredths as there are months, and one- 
sixth as many thousandths as there are days, in the given 
lime, and the product will be the required interest. 

To End the Interest at any other per cent, by tliis method, inc 
or diiuiiiisii the Interest at 6% hj such part of itself as the given 
rate is greater or leas than 6 % . 

574. To compute Accwfate Interest, that is, J 
reckoning 365 da. to the year, use the following 

EuLE.— /VW the interest for years and aliquot parts o/M 
a year ly the common method, and for days take suchp 
of I year's interestas the number of days is of 3^5. Or, J 

WIten the time is in days and less than 1 year,fi}id tXt^ 
interest by the common method and then subtract -.^ jmrt 
of itself for the common year, or -^j if it be a leap year. 
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38 PERCENTAGE. 

1. Find the accurate interest of $1560 for 45 da. at 7jg. 

The exact int. of $1560 for 45 da. at 7% = ^^^^'IL'' ^ = 13.46+. 

ooo 

Or, it is $13.65 - ^^^^g "" ^ = $13.46 + . 

2. Find the exact int. of $1600 for 1 yr. 3 mo. at 6%. 

3. What is the difference between the exact interest of 
$648.40 at S% for 1 yr. 3 mo. 20 da. and the interest 
reckoned by the 6% method. 

4. Find the exact interest of $875.60 at 7% for 63 da. ? 

5. Required the exact interest on three U. S. Bonds of 
$1000 each, at 6%, from May 1 to Oct. 15. 

6. What is the exact interest on a $500 U. S. Bond, at 
6%, from Nov. 1 to April 10 following ? 

5*75. Find the interest, by any of the ordinary methods, 

1. Of $721.56 for 1 yr. 4 mo. 10 da. at 6^. 

2. Of $54. 75 for 3 yr. 24 da. at 5%. 

3. Of $1000 for 11 mo. 18 da. at 7^. 

4. Of $3046 for 7 mo. 26- da. at 8^. 

5. Of $1821.50 from April 1 to Nov. 12 at 6^. 

6. Of $700 from Jan. 15 to Aug. 1 at 10^. 

7. Of $316.84 from Oct. 20 to March 10 at 7%. 

What is the amount 

8. Of $3146 for 2 yr. 3 mo. 10 da. at 7^ ? 

9. Of $96.85 for 3 yr. 1 mo. 27 da. at 6% ? 

10. Of $1008.80 for 10 mo. 16 da. at 6^% ? 

11. Of $2000 for 15 da. at 12^%? 

12. Of $137.60 for 127 da. at 10^? 

13. If $1671.64 be placed at interest June 1, 1874, what 
amount will be due April 1, 1876, at 11% ? 



14. How mach ia the interest on a note for $tJOO, dated 
Fet. 1, 1873, and payable Sept. 25, 1875, at ti;<; ? 

15. If a man borrow $9700 in New York, and loan it 
•n Colorado, what will it gain at legal int. in a yoai- ? 

16. Required the intereetof $127.36 horn Dec. 12, 1873, 
to July 3, 1875, at ^fa. 

17. 4 note of $250, dated June 5, 1874, was paid Feb. 
1-4, 1875, with interest at 8^. What was the amount? 

18. A note for $710.50, with interest after 3 mo., at 1%, 
Vtxs given Jan. 1, 1874, and paid Aug. 13, 1876. What 
vsxs the amount due ? 

ID. A man engaged in buainesa waa making lZi% aa- 
a."t«.ally on his capital of $16840. He qnit his business 
B-Si^ louued Ilia money at 7^%. What did he lose in 2 jr. 
S mo. 18 da. by the change ? 

30. A man borrows *2876.75, which belongs to a minor 
^^tio is 16 yr. 5 mo. 10 da. old, and he is to retain it until 
fhe owner is 31 years old. What will then be due at 8Jb 
simple interest ? 

ax. A siMculator borrowed $9075, at 6^, April 15, 1874, 
■w^th. which he purchased flour at «6.25. May 10, 1875, 
^^ Sold the flour at $7| a barrel, cash. What did he gain 
"y the transaction ? 

m borrows $10000 in Boston at 6^, reckoning 
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da. to the year, and lends it in Ohio at 8^f, reckoning 



^ da. to the year. What will be his gain in 14C days ? 
*3. A tract of land containing 450 itcres was bougbt at 
'"^ an acre, the money paid for it being loaned at SJ^. 
■^^ tlie end of 3 yr. 8 mo. 34 da., ^ of the land was sold 
"t %40 aij acre, and the remainder at $38^ an acre. Wliat 
'^^^^ gained or lost by the tranaactioaV 
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PROBLEMS IN INTEREST. 

576. Interest, time, and rate given, to find] 
principal. 

ORA-I. EXEItCtSBS. 

1. What Bam of money will gain *10 in 1 yr. at 
AhAltbis.— The interest of |1 fori ;r. at 3% is .05 of the; 

dpd, and therefore $10 -i- .05, or $300, ia tlie required sum. Or, 
Since |.05 is the interest of %i, |10 is the interest of as mnnj 

dollars aa $.05 ia contained times in $10, or 300 times. Hence, eta 

What snm of money will gain, 
3. $20 int. in 3 yr. at 5^? I 5. $84 int. in 2 yr. at 1%f 

3. $35 int. in 5 yr. at S%? 6. $50 int. in 6 mo. at 10^? 

4. $00 int. in 2 yr. at 6%? I 7. $30 int in 3 mo. at 8^? 

WRITTEN EXERCISES. 

577. 1. What sum of money, put at interest 3J jr. at 
6%, will gain *34G.50? 



Int. of II for 3i yr. at G% = $.31. ANAiTaia.— Same as in 
$346.50 -=- $.31 = 1650 times ; "^' '^^'^^^^ (570.) 
$1 X 1650 = $1650. 

What principal 

a. Will gain $49.50 in 1 yr. 3 mo. at G% ? At 5^ ? 
. a. Will gain $153.75 in 3 mo. 34 da. at 7% ? At 8%? 

EuLE. — Divide the given interest iy the interest of $1 
for the given time, at the given rate. 

FoEMULA. — Principal = Interest -7- (Rate x Time). 

What aum of money 

4. Will gain $213 in 5 yr. 10 mo. 30 da. at Tlf^ ? 
5. IFi7/^am*173.97in 4yi'.4mo.at6%'* ^X.XIt'i 



TITTGBESI. ^i^^H 

6. A man receives gemi-aniiually $350 int. on a mort- ^^H 
gage at 7%. What is the amount of tlie mortgage ? i 

578. Amount, rate, ana time given, to And tlie ■ 

principal. ^^M 

ORAL EXEBCISES. ^^H 

1. What sum of money will omoant to $107 in 1 yi^^^H 
at 7^ ? ' ^^H 

Analysis. — Since (lie intcreat is .07 of tbo principal, ths amoux^^^^^ 
is 1.07, or ^ J, of it. If $107 ia ^ of the principal, ^ of the pll^^^H 
dpal is x^r °' $I07,or $t ; end j^^or the princtpal itself.ia $100. ai^^^| 

Since $1.U? is the amount of |l, $107 ia the amount of as nuaj^^H 
dollars aa $1.07 is cootuined times in $107, or $100. ^^^H 

What sam of money will amount to ^^^^ 

2. $130 in 5 yr. at G%? I 5. $350 in 10 yr. at lO^P ^^M 

3. $338 in 3 yr. at ?^f 6. 1350 in 15 yr. at 5^? ^^M 

4. $413 in Ij mo. at 6^? I 7. $1^60 in Syr. 9 mo. atS<g^^H 

WRITTEir EXERCISES. ^^^| 

579. 1. What sum will amount to Si337.50 in 5 yr. ^\ 
at 7^? 

OPESATION. 

Am't of $1 for 5 yr. at 7^ = *1.35. Analysis. — Same as 

$337.50 -=- $1.35 = 350 ttrnta ; iu oral exercises. (578.) i 

$1 X 250 = $250. J 

What principal * ^^H 

3. WiU amount to $1038 in i mo. 34 da. at 7^? ^H 

3. Will amount to $1506 in 2 yr. 6 mo. at 5i% ? ^H 

4. WQl amount to $1531.50 in 3 mo. 18 da. at 7%? ' 
Rule. — Divide Ike given amount by the amount of $1 

HI /or the given time, at the given rale. ^hJ 

W^OSMULA.—J'nn. = Amt. ^^Ar EoteyTTWtY ^H 
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5. What is the interest of that sum which in 217 days, 
at 5ifc> amounts to $918.73 ? 

6. What principal in 3 yr. 4 mo. 24 da. will amount 
to $761.44 at 5;^? 

580. Pi*incipal, interest, and time griven, to find 
the rate. 

O R A Jj E XE BCISES. 

1. At what rate will $100 gain $14 in 2 years? 

Analysis. — Since the interest of $100 is $14 for 2 yr., it is $7 for 
1 yr., and $7 is .07 of $100, the principal. Hence the rate is 7 ^ . Or, 

Since the interest of $100 for 2 yr. at 1 % is $2, $14 is as many 
per cent, as $2 is contained times in $14, or 7^. 



At what rate will 

2. $300 gain $60 in 4 yr. ? 

3. $500 gain $100 in 5 yr. ? 

4. ^400 gain $84 in 3 yr. ? 



5. $5 gain $1 in 3 yr. ? 

6. $120 gain $60 in 10 yr. ? 

7. $150 double itself in 10 yr.? 



WRITTEN EXERCISES, 

581. 1. At what rate per cent, will $1600 gain $280 
interest in 2|^ years ? 

OPERATION. 

Int. of $1600 at 1% for U yr. = $40. ANALYSis.-Same as 

. in oral exercises. 

$280 ^ $40 = 7 times ; 1% x 7=7^^. (ggQ.) 

At what rate per ceiit 

2. Will $2085 gain $68.11 in 5 mo. 18 da. ? 

3. Will $1500 gain ^252 in 2 yr. 4 mo. 24 da. ? 

Rule. — Divide the given intered hy the interest of the 
given principal, for the giimi time, at 1%. 

Formula. — Rate = Bit. -h {Frin. x 1% x Time). 



rINTERE3T. 
4. A house that cost f 14600 rents for $1189. What per 
cent does it pay on the investment 't 

5. At what rate will floOO amount to *1684.50 
2 jr. 18 da. !" 

6. At what rate per month will ?SiOOO gain $120 in 
90 da. ? 

7. A man invests il5600, which gives him an annual 
income of 11630. What rate of interest does he receive ? 

8. At what rate per annum will any sum double itself 
in 4, 6, 8, and 10 years, respectively ? 

Al 1 ^ , ftnj flum will double itself iu 100 yr. ; heacp, to double 
itself In 4 yr., the rate will be aa many times 1 fo as 4 yr. are con- 
taiiied times in 100 yr , or 25^, etc. 

9. At what rate per annum will any sum triple itself 
in 2, 5, 7, VI, and 30 years, respectively ■' 

10. I invest $49500 in a husiness that pays me 4297 a 
month. What annual rate of interest do I receive? 

11. Which is the better investment, and how much, 
one of 14300, yielding S168 semi-annually, or one of 
$7500, producing $712^ annually ? 



^ 



AS2, Principal, interest, and rate given, to find 
the time. 

^^T ORAL EXERCISES. 

^p. In what time will (300 gain $56 at t% ? 

asTALTBIB,— The given interest, ^, is ^^„, or Ji8, of the princi- 
pal. $300; tliereforn. tlie tliiiR Je ilb many yearfi as .07, the ^ven 
tttte, is MutalDed times in .38, or 4 times. Hence, et^;. 

r.the interest of $200 at 7^ for 1 yr. is $14; therefore, the 
IS niany years as $14 are contained times in the given intei^ ■ 
9, cs 4 yeua. Hence, etc. 
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In what time will 

2. *40gam *10at5j^? 

3. *500gaiii*10llat4;;? 

4. *25 gain $30 at G% ? 



5. $1000 gain (350 at ^ 
(!. $5 gain 90 centB at^ 
7. *50 gain Jiaj at lOj 



H-K/rr^If BXEBCI8EH. 

583. 1. In what time will t840 gain $78.13 at 6 



I 



*840x.06=*50.40 Int for 1 yr. 
$78.12-^$50.40=1.55. 
1 yr, X 1.55^1 yr. 6 mo. 18 da. 
In what time 

2. Will *175.12 gain *6.43 at 6^? 

3. WiU $1000 amount to $1500 at 7J^P 

ButE. — Divide the giiien inleresi by the interest of tht 
given principal, at the given rate for 1 year. 

FoEMDLA. — IHme = Interest -j- {Prin. x Rale). 

4. In what time will $8750 gain *1260 at 2% a month? 

5. How long must $1301.64 bo on interest to amount 
to $1623.92 at 5^? 

6. How long will it take any sum of money to double 
itself at 3%, 5%, 6%, %%, and 10^, respectively? 

At lOOfS, any Bum of mooey will double itaelf in 1 year; b.eiu» 
n donblH itself ftt 10%, it will require aa many years as 10}6 is 
contained times In 100^, or 10 yr. 

7. How long will it take any anm to triple itself at 
^%, ^%, 1%, %, an^ 12i?P, respectively ? 

8. In what time will the interest of $120, at 8^, equal 
the principal ? Equal lialf the principal ? Equal twice 
the principal ? 




COMPOTTND INTEREST. 



584. Compound Interest is interest not only on 
^1^ I>iij)eipal, but on the interest added to the principal 
™en it becomes due ? 

OBAL EXEBCISES. 

5S5. 1. What ia the comp. int. of *500 in 3 yr. at %% ? 

A-Ptaltsib.— The simple interest of $ilO0 for 3 yr, is $60 ; the in- 
ipraat. of the first year's mtereet, |30, for the aecond year is JL80, 
whiclj^^ added to IfOO, gives $61,80, the compound intersBt. Or; 

Tlxe intereHt of $500 for 1 yr. at &% is $80, and the amount Is 
$5aO, which IB the principal focthcBecond year; the intereatof $530 
f" 1 jr. at 6% is $31,80, which added to $530 gives $561.80, the 
"""^l amcmnt ; ond deducting S500, the origluBl principal, gives 
?"1-S<], the compound iuterest, 

W'hat ia the compomid interest 

2- O J *600 for 3 yr. at 5^ ? I 4. Of 1300 for 2 yr. at 10^? 

3- Of $100 for Syr. at 7% ? 15. Of $1000 for 3 yr. at 5%? 
•VTiat is the amount at compound interest, 

^- Of $800 for 2 yr. at 5% ? I 8, Of $400 for 3 yr. at i% ? 
''■ Of $2000 for 2 yr. at 10^? I 9. Of $500 for 2 yr. at 8% ? 

jyjlITTEK EXAMFl.JES. 

S*6. 1. Wliat is thecomp. int. of $750for3yT.at 6^? 

ANAr.TSiH,— Since the amount is 1,06 

;yr, of the principal, the amount at the end 

of the first year ia $795, which ia the 

principal for the 2d ypar, and the amount 

^- at the end of the 3d year ia $842,70. 

Hencp, by subtracting the given prind- 

nL P*!' $"50, the result is the compound 

intereat, $92.70. 
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2. What will $350 amt. to in 3 yr. at 7^, comp. ini ? 

3. What is the compound int. of $1200 for 3 yr. at 6% ? 




Rule. — I. Find the amount of the given pmncipalfor 
the first period of time at the end of which intmfSt is dm, 
and make it the principal for the second period. 

IL Find the amount of this principal for the next period; 
and so continue till the end of the given time. 

III. Subtract the give^i principal from the last amount y 

and the remainder will he the compound interest, 

* 

When the time contains months and days, less than a single 
period, find the amount up to the end of the last period, and com- 
pute the simple interest upon that amount for the remaining months 
and days, which add to find the total amount. 

4. What will $864.50 amount to in 4 yr. at S%, com- 
pound interest ? 

5. What is the compound interest of $680 for 2 yr. at 
7^, interest being payable semi-annually? 

6. What is the compound interest of $460 for 1 yr. 
5 mo. 18 da. at 6%, interest payable quarterly ? 

7. What will be the amount of $1250 in 3 yr. 7 mo. 
18 da. at 6%, interest being semi-annual? 

8. Find the compound interest of $790 for 9 mo. 27 da. 
at S%, payable quarterly. 

The computation of compound interest may he abridged by 
using the following table. 

To use the table, multiply the given principal by the number in 
the table corresponding to the given number of years and the given 
rate. If the interest is not annual, reduce the time to periods, and 
the rate proportionally. Thus, 2 yr. 6 mo. , by semi-annual payments, 
at 7%, is the same as 5 yr. at 31% ; and 1 yr. 9 mo., quarterly 
payments, at 8%, the same as 7 yr. at 2%. 
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TNTEEEST. 
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587. Table showing the ami. of SI, ai 2J, 3, 3^, 4, 5, G, 7, ^H 


8,9,10, 11, and 12%, compound int„froml to 20 yetirs. 


'la.m par tent 3 jier cent. 3) pervoal. 


4perc™<. 


B per cent 




1 1.035000 
S 1.OS0635 
3 1.O70891 

* 1-108813 

* 1.131408 


Loaaiiu 

1.060000 
1,093727 
Lia-'Kioo 
1,150374 


1.O3GOO0 
1.071235 
1,108718 
1.14732a 
1.187B86 


1.04(1000 
1.081600 
1.134864 
1.169850 
1,216658 


1,060000 
1.102500 
1,157635 
1,315506 
1.376383 


1,060000 
1,133600 
1.191016 
1,262477 
1.838336 


7, 
B 


1.15M93 

1.218403 
1.248863 
1-380085 


1.104053 
1.320874 
1.368770 
1,304773 
I.34.3S10 


1.3S9355 
1.373379 
1,316800 
1.362897 
1.410599 


1.265319 
1,315983 
1.368669 
1.433313 
1.480344 


1,840096 
1.407100 
1.477465 
1.551338 
1.638885 


1.418519 
1.508880 
1,593848 
1,889479 
1.700848 


11 
IS 

m 
w 

15 


1.SIS087 

1 .379511 

1.413074 
1.448298 


1.384334 
1.435701 
1.408534 
J. 613590 
1.557987 


1.459970 
1,511069 
1.563956 
1.618695 
1.676349 


1.539454 
1.601033 
1 .605074 
1.781676 
I.800B44 


1.710339 
1.795856 
1.886649 
1.979933 
2,078928 


l,69839u 
2,012197 
3,183988 
2,260904 
3,806.^58 


1? 
18 
IS 


1-484508 
1.52ie(8 
1.359(159 
1-508850 
1.638810 


1.604700 
1.652848 
3.70243a 
1.753506 
1.808111 


1.733986 
1-794676 
1,857489 
1.922501 
1.S8978B 


1.873981 
1.947901 
3.025817 
3.106849 
3.191133 


3,183875 
3.292018 
3,406619 
3,526950 
2,653298 


3.540362 
3.692778 

2.8543Se ^m 
3.0356O0 ^M 
8,30718S. ^1 


tri. 


1 Perc'nn, 


S por cent. 


B pSf CDDt, 


ID per cent 


XI per cBjil,'i3 per cent ^^ 


1. 070000 
1.144900 
1.235043 
1310796 

i^ttassa 


1.080000 
1.166400 
1.3H0713 
1.860489 
1.4B9328 


1,090000 
1.188100 
1.2950Z9 
1.411583 

1.638634 


1,100000 
1.310000 
1,331000 
1.464100 
1.610510 


■ 1.110000 
1.232100 
1.867681 
1.518070 
1.685058 


1.120000 
1.254400 
1.404908 
1.573519 
1.762343 


1 


,1-500730 
1.W5781 

as 


1.586874 
1.713834 
1.850930 
1.999005 
2.158025 


1 677100 

L9936fi3 
3-171893 
2.S67;i(i4 


1,771561 
1.948717 
2.143589 
3.357948 
2.5937-12 


1,870414 
2.076160 
2304637 
2,658036 
2,839420 


1,973822 
3.310681 
2,475963 
2.773078 
3,105848 


1 


S-lMstS 

IS 


3.331639 
a.518170 
3.719634 
3.937194 
8.172169 


3.580426 
2,81 36G5 
3,065805 
3.341737 
3.642483 


2,853117 
3.138428 
3,453271 
3,797498 
4.177248 


3.151757 
3,498450 
3.88S279 
4,3lOW0 
4,784588 


8476549 

3895976 

4,38349S,.^H 
4.88711U|^| 


1 


L 


8-435943 
3.700018 
8.aS60W 
4.815701 
4.660BO7 


3.970306 
4.337633 
4:717130 
5.141661 
5.604411 


4,594973 
5.05447(1 
5.65TOn 
6.11&«09 


5,310893 


6.130398 ^H 
i\ %ft\«VSft 


■ 


■I^^E^ Ji^ 



. Find by tlie table the compound interest of $ 
1 yr. 5 mo. 24 da., at 10^, interest payable qnarterlyJ 




1 yr. 5 mo. 34 da. = 5 quacters of a yeiir + 2 ] 

lOft per hoaam ~ 3SSio per quarter. 

Amount for 5 yr. at SiJfe = 1.131408 of principal, 

4950 J" 1.131408 = tl074.8a7, amount for 1 jr. 3 mi 

IntereHt of 81074.837 for 3 mo. 24 da. at 10^ - $SS.07ft. 

$1074.837 + 836.070- S1099.916. total amount. 

$10Bn,91« - $950 = $149,916, compound interest. 

10. Find the amount, at compound interest, of $749.: 
for 10 yr, 4 mo., at t%, interest payable semi-annually. 

11. What Bnra placed at simple interest for 3 yr. lOmo. 
18 dtk, at 1%, will amount to the same as $1500 placed at 
compound interest for the same time, and at the same 
rate, payable semi-annually ? 

13. At 8^, interest com^TOunded f[narterly, how much 
will 1850 amount to in 1 yr. 10 mo. 30 da. i* 

13. Wliat will $500 amount to in 30 jr. at ^%, comp. int. ? 

14. A father at his death left »12500 for the hcneflt of 
bis only son, 14 yr. 8 mo. 13 da. old, the money to be pMd 
him when he should be 31 years of age, with 6^ interest 
compounded semi-annnally. What did he receive ? 

ANNUAL INTEREST. 

588. Atmnal Interest is interest on the principal 
and on each year's interest remaining unpaid, but bo 
computed as not to increase the original principal. 

It ie allowed in the cajie of promissory notes and otlier contraota 
■wiiich contdn the worda, " with, interest payable annnally," or with 
"compound intereet." In sach caeeB. the interest is not compounded 
befoaA the second year. 



WRITTEN EX EJt VISES. 

S89. 1. Find the annual interest and amount of 18000 
for 5 yr., at 6^ per annum. 

OPER4TI0N. Analysis,— The in- 

Int- of *8000 for 5 jr. at 6^=«3400. »««« ™ »80«) for l 

*• " *i80 for 10 vr. at &% = «288. f ' '^^ '^^. '"*???••"'' 
j,„ ■' ' for 5 yr. is $3400. 

*34.O0 + $:i88=«2688, Annual int. The mterest for the 

*SOO0 + 12688 = *10688, Amount. first year, remaming 

unpaid, drawB intereat 
*'^*' 4 yr. ; that for the Becond jear, tor 3 jr. ; that for the third year, 
'or a yr. ; aiid that for the fourti year, for 1 yr., the aum of which 
** ^xjnaltotheijiterestof $480for4yr. +)(yr. + 3yr. + lyr.:^10yr. ; 
*»*d the intereat of $480 at ejS for 10 jr. ia $288. Hence the total 
*"nouiit of iiil«reflt is |3400 + |388.or |3688, and the amt.iB $10688. 

a. What is the "annual interest of *1500 for 4 yr. at 7%? 

ItuLE. — I. Compvie the ititerest on the principal far the 
ffiven lime and rnte, to which add the interest on each 
yetrVg intereat for the time it has remained unpaid. Or, 

ll. When Ike interest has remained unpaid for a num- 
^^f of years, multiply the interest for one year iy the 
Product of the mimber of years and half that number 
diminished by one. 



I 



TTlnB. if the tin 


ae ia 9 yr., the intereat for 1 yr. should be mnlti- 


filed by 9 X (9 - 


- 1] -f- a, or X 4 = 38. Since the interest for 


*l>«s first year dm 


ws 8 yeara' interest, that for the second year 7 


Jeaw intereat, etc 


^, and the aum of the serica 8 + 7 + 6 + 5 + 4 + 3 + 3 


+ 1 is 3(1. 





3. What willl3500 amt. to in 10 yr., annual int, at 8;^? 

4. What is the difforence between the annual interest 
wd the compound interest of $2500 for 6 yi-. at 6^^? 

5. Find the amt. of |575, at i% annual int., for 9)j yr. 



L 
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6. $800. Macon, Juno 15. 1! 

Four years after date,/or value received, I promise to pay 
Robert E. Park, or order, eight hundred dollars, with in- 
terest at sevenper cent., payable annually. 

J, "W. BCRKE. 

What amount is due on this note at maturity, no in- 
terest having been paid ? 

PARTIAL PAYMENTS. 

690. Partial Payments are payments in part of 
the amount of a note, bond, or otlier obligation. 

591. Indorsements are tljc atlcnowledgment of 
BUch payments, written on the back of the note, bond, 
etc.) stating the time and amount of the same. 

593. A Promissory J!fbte is a written promise to 
pay a certain snm of money, on demand or at a specified 
titfie. 

593. The Maker or Drawer of the nott- is tlie 
person who signs it, 

594. The Payee is the person to wliom, or to 
whose order, tlie money is paid. 

595. An Imlorser is a person who, by signing 
his name on the baclf of the note, m^kes himself respon- 
sible for its payment. 

596. The Face of a note is the snm of money made 
payable by tliu note. 

597. A INeffOtiable Note is one made payable to 
hearer, or to any person's order. When so made, it caa 
be sold or transferred. 



^^^^ PARTIAL PAYMENTS. 51 

^HT waiTTEX EXERCISES. 

f I. $800. New Tokk, Jan. Ist, 1874 

I One year after date, I promise to pay Cahb Barlow, or 

order, eight hundred dollars, for value received, with in- 
terest. James Dunlap. 

Indorsed as foUowa : April 1, 187i, «10 ; July 1, 1874, 
*35 ; Not. 1, 1874, $100. What was there due Jun. 1, 1875? 
Amalybih.— The interest of $800 (or 3 mo., from Jan. 1 to April 1, 
*' "7 ;i, ia #14; wn't, $814. Since the payment is leas tliau the in- 
tej-eat. it ca&nol be dedacted for a uew prindpal witliout com- 
P«»a.tidiug tliB int., which ia illegal ; hence, find the int. of $800 to 
*l>e time of tha nest payment, 8 mo., which ia $14, and the onit. to 
***»* Urue. :(8-28, from which deduct the sum of the two payments, 
***■ *45, leaving $783, a new principal The int. ot $78.? for 4 mo,, 
'** Kov. 1, is $18.37; amt., £801.37; from whicli deduct the third 
I^^J'Kient, $100, leaving $701.37, tlio nest principal, the amt. of 
'**'l»a ch (or 3 mo,, to Jan. 1, 1874, ia $709.45, sum due at that time. 

^KiNCiPLB. — The principal must not be increased by the 
^^eiition of interest due at the time of any payment, so as 
pft compound the interest. 



~Cpon this principle is based the rule proscribed by the 
*preme Conrt of the United States : 
[[."D". S. Rule. — I. Mndthe amount of the gieenprind' 
ttl to the time of tlie first payment, and if this payment 
•uats or exceeds the interest then due, subtract it from the 
nit-iiUained, and treat the remainder as a new principal, 

n. If the interest exceed the payment, find the amount 
Of the same principal to a time when the sum of the pay- 
inents equals or exceeds the interest then due, and subtract 
the 8«»j of the payments from that amount. 

IIL Proceed in the samn manner with the remaining 
payments. 



PERCENTAGE. 

I tfiOO. Philadelphia, Feb, 1, 187B. 

3. Three months after date, I promise to pay lu J. B 

Zippincott (6 Oo., or order, five hundred dollars, wUh 

ifilerest, without de/ulcatton. Value received. 

Jaites Moxbqe 

Indorsed as foUowu : May 1, 1875, $40 ; Nov. 14, 1875, 
(8 ; April 1, 187G, *18 ; May 1, 1876, *30. What fl 
due Sept. lU, 1876 i* 



Voce of note, or principal JaOO-^ „ 

luleresttoMayl, 18T5, amo., utOM 7-5^ 

Amount l)07- ~ ^^ 

PftjTOent, to be subtracted 40 - ^J^ 

ad principal mifi^^ , 

Int. of »4a7.5QtoNov. 14, 1875, (jino. iJida. . . $15.04 ^ 

Int. of $407.00 to April!, 1870. 4 rao. 17 da. . . 10.67 25.^ ^ 

Amount 498J8*^ 

Sura of pajTaenls, (o ba subtracted 26.CK ^ 

8d principal 467.21 

Int. to May 1, 1876, 1 mo zM 

Amount 409.55 

Payment, to be subtracted 30.00 

4th principal 439.S9 

Int. to Sept. 10, 1870, 4 mo, IB da 0.89 

Amount due ^449.4* 



3. What was the amount due October 35, 1873, upon » 

note for S;I500, dated New Orleans, April 1, 1873, and 

on which the following payments were endorsed : Jnne 5, 

1872, $300 ; Oct. 15, 1873, *37.75 ; May 1, 1873, |97J« 

I Aug. e, 1873, «495? 



PABIIAL PATHBKT8 



j^W, Detroit, Nov. 1, 1878. 

4. On demand, 1 promise to pay Charles Smith, 
order, seven hundred dollars, with interest. Value 
"^ived. Abraham Isaacs. 

Indorsed aa follows : Dee. 5, 1873, *?5 ; Jan. 10, 1874, 
*350; April 11, 1874, *11.25 ; May 15, 1874, $350. 
■WTiat was due Sept. 1, ISH ? 1 

* ^7tW- Chicago, March IB, 1874 V 

5. Three months after date, we promise tu pay James 
•^^iiy, or order, four hundred and ninety-seven ^ dollars, 
'**^tti interest. Value received. 

Brown, Nicdolb & Co. 

Indorsed aa follows : Nov. 3. 1874, S57.50 ; Juno 15, 
1875, *3a.35 ; Aug. 1, 1875, tl25 ; Sept. 15, 1875, *175. 
^hat was due Jan. 1, 1876? 

S9S. The following method of computation is often 
^SGd by merchants in the settlement of notes and of in- 
'■^i^Gst accounts running a year or less ; hence called the 
■^e:rcantile Rule; 

I. Find l/te amount of the note or debt from its date 
'" £]tB lime of settlement. 

II. Find the amount of each payment frmn its date 
'" the time of settlement. 

III. Subtract the sum of the amounts of payments from 
"*« amount ofilw note or debt. 

An accurate application of this rule requires that the 
lime should be reduced to days, and that the interest 
should be computed by the rale for days (574). 



I 



PEHCBSTieEi 

1. On a note for tfiOO at "!%, dated Feb. 15, 1874, were 
I the following indorsementa : March 25, 1874, $150 ; Jans 
1 1, 1874, *75 ; Oct. 10, 1874, $100. What was dne Deo, 31, 

11874? 



|Am'tof$eOOfn>mFeb. 15 to Deo. 31, 310 da., %(m.'n 

•• $130 " Mar. 35 " " 381 da., $158.08 
'■ J76 " June 1 " " 313 da.. 78,08 
-$100 " Oct. 10" '■ 83 dB., 101.57 S37.71 
Balance due Dec. 31, 1874, |3WJ)0 

;. A note for *950, dated Jan. 25, 1876, payable in 
I 9 mo., at "3% interest, had the following indoraementB r 
IMarcli 2, 1876, 1225; Mayo, 1876, 1174.19; Jnne 29, 
[-1876, «187.50; Aug. 1, 1876, $79.15. What was the 
I balance due at the time of its maturity ? 

. Payments were made on a debt of tl750, due Apr£l 6,' 
[1875, as follows: May 10, 1875, $190; July 1, 1875, 
|t230; Aug. 5, 1875, $645; Oct. 1, 1875, $372. WUat 
I -was due Dec. 31, 1875, interest at 65? ? 



DISCOUNT. 



i 



599. Discount ia a certain per cent deducted from 
I the price-list of goods, or an allowance made for the pay- 
[ ment of a debt or other obligation before it ia due. 

600. Tlie Present Wm'th of a debt payable at a 
[ fixture time Avitiioiifc intt'reet. ia sncb a sum as. being pat 
I at legal interest, will ummint to thf debt when it becomes 
I due. 

601. The True Discmint is tho difterenee between 
I the whole debt and the present worth. 



DISCOrifT, 



603. 1. What is the present worth of a debt of $234, 
to be paid iu Syr., at 6%? 

ASALTBiB.— Since in 3 jt., at 6%, the int. is .13 of tlie princip»I, 
the amt. is 1.13 of it ; tlierefnre, >234. (he debt, is 1,12, or [j,l of 
te present worth, ond ^JJ, or tbe present wortli itaclt. ia ^300. 
Or. lince 61.12 ia tlie aint. of $1. $324 is the amt. of ae many dol- 
^13 $1.13 ia rontained times in 9324, or $300. ^578.) 

IPhat is the present wortli 

a. Of 4315, due in 10 mo., at 6^.? 
3- Of UfO, doe iu 3 yr., at 7% ? 
i Of $408, due in 3 nao, . at 8% ? 
3- Of ¥51, due iu 4 mo., at G%? 
«■ Of «440, due in 3 yr., at 5% ? 
f'JiTd the true discount at B%, 
T- Of J1019, due in 3 mo. 24 da. 

8- Of nOS.aO, duG in 4 mo. 13 da. 

9- Of 65035, due in 1 mo. 13 da. 

WIIITTEX EXEItCISBS. 

®03. 1. What ai-e the prosGnt worth and the true dia- 
0™*it, of t362.95, payable in 7 mo. 13 da., at 6^ ? 



^K Amt of %\, for 7 mo. 12 da., at 6^ = «1.037 
^K 1363.95 -i- $1.03? = 350 times. 
^K 11 X 350 = *350, Present Worth. 

$363.95 — $350 = $12.95, Tnie Discount. 

'^ALTsis.— Since the amount of $1 for 7 mo. 13 du. at 
(lfl37(579),S8a2.95is the amount of aa many dollars aa $1,037 
Is amtidned times in {303.95, or 350 times. Hence th« prtttnt 
"otti is $390 ; and the true dkctnint la $363,99 - $300, or $13,90. 
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2. What is the preseut worth of n ilcbt of $387.75 to be 
paid iu 3 mo. 18 da. at 1% ? 

3. What is the true discount on a deht of *2202.flO due 
in 8 mo. 12 da. at 1% ? 

BuLE. — I. Divide the debt by the amount of $l/or tlu 
given rate and time, and the guotiettt is the present worth. 

IL 'Subtract the present worth from the debt, and the 
remainder is the true discount. 

Fonavhx.'^Present Worth = Debt -h Amt. of tl. 

Hencn the prssent wortb is the priwipal of which the true dis- 
count is the interett, and the whole debt the amount. 

4. Bought a house and lot for $19500 cash, and sold 
them for 132000, payable oue-fourtli in cash and the re- 
mainder in 1 yr. 6 mo. How much ready money did I 
gain, computing discount at &% ? 

5. A merchant buys goods for )i4200 on 4 mo. credit, 
but ia offered n discouut of 3% for cash. Jf money is 
worth i% a month, what is the difference ? 

6. BoTight a hill of lumber amounting to $3500, on 
B.nio. credit : 2 months afterward paid on accounttlaOO, 
and 1 month Inter, *1000. Find the present worth of 
the balance, at the time of the second payment, int at 7J& 

7. A merchant holds two notes, one for I35G.2& due 
Tlec. 1. 1875, and the other for *4!t7.50, due Feb. 1, 1876. 
What would be due him in cash on both notes Sept. 16, 
1875, at 6;^;? 

8. A bookseller bought $300 worth of books at a dis- 
count of 33^;^' from list prices, and sold them at the r^" 
ular retail price, on 6 mo. time. Money being worth 6<g, 
what per cent, profit did he make ? 



9. A epeeulittor bought 3:i0 bales of cotton, ea^h bale 
containiug 470 lb., iit llj cents a pound, on a-credit of 
9 mo. He at once sold the cotton for *13000 cash, and 
paidtiie pres. worth of the debt at '^'^. What was his gain ? 

10. Which is the more profitable, to buy flour at $8.75 a 
barrel on 6 mo. credit, or at $8.60 on % mo., money being 
*orthr^? 

U. A person raid goods to the amount of $3750, \h% 
tuyable in cash, 25^ in 3 rao., 30^^ in 4 mo., and the re- 
ttminder in 6 mo. What veady money would discharge 
the whole debt, money being worth G^ ? 

BANK DISCOUNT. 

604. A Bank is a corporation chartered by law for 
*he eafe-keeping uud loaning of money, or the iasuiug of 
billg for circulation as money, 

605. Hank Bills or Notes are promissory notes 
isaued by banks, and payable on demand. 

& bank wblcb ifiaues notes to circulate as mone^' is called a. Bank 
tfluM : one -whieli lends money by dascountiog- notes, a, Bajik of 
*^iiamnt; and one whioh takes charge or money belonging toother 
Parties, called Seporilora, a, S/miign Bank, or Bank of Deport. 
"^BiK biinlia perform two and others all of these duties. 

606. Bank lyiscount is a deduction made hy a 
"ank for paying a note before it is due. This deduction 
*8 the interest on the face of the note for the time it has 
to ran, including the days of grace. It is, therefore, in- 
terest paid m odvance. 

607. Days of Grace are the three days usually 



( 



"flowed by law for the payment of a note after the expira- w j 
I tion of the time specified in the note. ^^H 



fi8 PERCENTAGE. 



608. The Maturity of a note ia the expiration of 
the whole time, including thi' days of grace. 

609. The Term of Discount is the time from the 
discount of a note to its matnritj, 

610. A Bank Cfieck ia a written order for money 
by a depositor, upon a bank. 

611. The P'foceeda or Avails of a note is the 
Hum received for it when discounted, that is, the face of 
the note less the discount. 

613. A ^Protest is a formal declaration in writing, 
• made by a Notary-Public, at the request of the holder of 
a note, to give legal notice to the maker and the indorsers 
of its non-payment. 

1. Tte failure to protest a note on the third dey of gmce leleaaw 
the indorsora from aU obligation to pay it. 

2. If the tliird day of grace or tlie maturity of a uotu oceois on 
Bunday or a legal holiday, it must lie paid on the day previoua. 



1 



3. Tha trauaaction of borrntving luoney at a bank ia coBducted 
a follows ; The borrower preaeuta a note, either made -" '~^ ' 



by himaelf, payable at a specified time, and reeeives for 
equal to the face less the interest for the time H liaa tu run, in- 
cluding the days of grace. A note for discount at a bank must be 
made payable to the order of some person, by whom it must be 
indorsed. Wlien the note bears interest, the dieconnt is compnted 
on its face plus tha interest for the time it baa to run. 

613. Bank discount being simple interest, the follow- 
ing are corresponding terms ; 
The Face of the Note is th^ privcipal. 
The Term of Discount is the timt. 
The Dank Discount ia the interest. ,^H 

The I*roceeds is the principal less the intsreaU ^H 
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SuiconirT. 



>14. To flnil the bank discount unci proceeds of 
note. 

oJtA.1, jsx Earns Jis. 

I. What is the bank discount on a note for 83000 due 
m 2 mo. Id du. at ti%, and the proceeds? 

AjjAj-YSIS.— Attef adding 8 da., the lime is 3 mo. 18 da. ; the in- 
terest for whicli at 6 S is .013 of Ibe principal ; ,01.1 of $3000 is $30, 
» bank diacixmt, and $3000 — $38 equals tlB74, or tbeproeeeda. 
C"What are tiie hrmk (liscmiiil and the proceeds of a note 
[ a. Of 180 for 5 mo. 27 da., at 7^ ? 

Of *100 for -i mo. 21 da., at 6% ? ^ 

y*^ Of $200 for S mo. 9 da., at 7% ? ^ 

, Of «150 for 4 mo. 21 da., at 5^ ? ^ 

, Of $100 for 30 da., atfijg? 

ty airi EX exercises. 
Eeqnired the liank discount and proceeds of 
a note for $1350 due in 90 days, at 7%. 

OPERATION. ABAI.TSIB.— Tho 

$1250 X .0155 = $19,375 interest of «1250 

.0.374 ^ 6 = _3^ i\m,toi%!'or 

*22.G04 Bank Disc't. *19.37.i; and 7% 

»1 250 -*33. 6^4=81 32 7.396. Proceeds, of "■ <^ I """'''. "r 
1H33,604, wUch is 
*lie 6(ihA (liieounL Deducting this from $1330. the face of the 
note, ihc remainder 31237.396 is the proceeds. 

RcLE. — I. Compute the interest on Ike face of the note 
{or if it bears interest, on its amowit at maturity), for 
^hree tlays more than (he specified time, and the result is 
*he iank discount. 

U. Subtract the discount from the face of the note, or 
amount at maturity, and the remainder is the proceeds. 
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PERCE XTAGE. 

What is the bauk discoiiiil, and what is the f*;^"^ 

|«eedB of a note for *o9i.50, diio in CO da,, at 6f2 ? ( 

, What will be the proceeds of a note for $1615, <3- ^ 
l-in 90 da. -mth interest at 7%, tliscoiint«d at the Nas^-^^ 
I Bank in New York ? 

4. Sold a farm, containing 173 A. 95 P., for *62J ^^ 
r aore, and received payment as follows : $2000 cash, aJ:^** 
f the balance in a note payable in 5 mo. 18 da. at 1% infc^^-*^ 

est, which was discounted at a bank. How mnch re^.*^*? 
' money did the farm bring '' 

Find the dafe of matun'fi/, the teitn of discount, *x»- ^ 
the proceeds of the following : 

$967^, CHicAeo, Jnly 37, 1875, 

5. Three months after date, 1 promise to pay t« t f* * 
order of D. L. Moody, nine hundred fifty-seven and -p^rt 
dollars, for value received. 

Discounted Aug. 10, at 8g. William Tuosison. 

l91Ci^. Sah Francisco, Feb. 5, 1874. 

6. Two months after date, we jointly and severallj^ 
agree to pay C. H. Thomas, or order, uine hundred six- 
teen and T% dollai's witli interest at 8^/, value received. 

Discounted at Marine Bank, James B.\rke8. 

Feb. 21, at 10^. George Chili 

«1315^. New York, May 1, 

7. Ninety diiys after date, I promise to pay to the' 
order of Ivison, Blakeman, Taylor & Co.. one thousand 
three hundred fifteen and -^ dollars, for vatne received. 

Discounted at William Hewso] 

Broadway Bank, May 15, at 7%. 
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BISCOU NT, 



OO. Boston, June 13, 1878. ' 

8. Six montliB after date, I promise to pay Knight, 
Aclams & Co., or order, twelve Iiundrt'd Hfty dollars, with 
in-teresl at 6 per cent., value received, 

» Discounted at a broker's, Geo. B. Dajiox. -J 

NoY. 15, at 6%. ■ 

G16> The iiroceedH and time of a note g1v<.'u, to 
Kd the fece. 
OR d I, EXERCISEM. 

1. For what sum must a note be di'awu, at 3 mo. 15 da., 
at G^, Bo that the proceedH when discounted inay be *i)H7 ? 

A1SAI.TBI8.— Tlio bank diacount for 3 mo. 18 da, at 6^0 la .013 nt 
**>« face of the note, and the proceeds must therefore bo 1 — .013, 
<"■ .eST of the face ; and If .987 of the tnw Is $087, the whole face 
"^ the note U *tOOI). 

Required the face of a note, so that the proceeds may be 
a. »972, for 4 mo. 31 da. at 1%. 
a. $194, for a mo. 37 da. at 6%. 

4. «fl7.60, for 3 mo. 15 da. at 8%. 1 

5. #980, for 4 mo. ii da. at 5%. ^ 
^^ e. «184, for 9 mo. 15 da. at \0%. " 

^^B wniTTE \ Exuni: iSEs. 

^^^■617. 1, What must be the fuce of a note at 9 mo, 
^^^r da., interest &%, so that tlie proceeds may be $448 ? - 

^^B* OPERATION. 

^^ft*Ilie bank discount di^l for 10 mo. at S^^ is $.06ljf. 
^^■^he proceeds of «1 ~ $1 ~ |.066| or $.933^. 
^^■Hence $448 -^ .933^ = $480, the face of the note. 

2, What is the face of a note at 30 da., the proceeds trfV 
■which, when discounted at hank, at 1%, are tl435 ? 



i2 I' E R C K N T A r, E . 

Bulk. — Divide fhr (jiren proceeds by the proceeds (tf '' 
[ for the time and rate yiven; the ijuotient is (he fac^ */ 
^.the notf. 

FOEMULA. — Face — Proceeds -H (1 — Bate x Tiwey- 

3. Find the face of a 3 mo. note tlie proceeds of whi*'^' ' 
I .discounted at Z% a, month, is S675. 

4. The proceeds of a note are" $1915.75, the time 3 n»o-> 
I and tlie rate of interest ^'/c ; what is the face of the not-*^' 

5. Bought merchandise for *2350, cash ; for what 51**" 
must I draw my note ut :} mo., so as to obtnin that svi *" 
at the bank, interest at 1% ? 

, The avaik of a 3 months note, when disconnteii * 
7i^, were *315.33 : what was the face of the note ? 

f. For what sum must a note dated April fl, for 90 ^l-^** 
be drawn, so that when discounted at 7^, on April ^' ^' 
the proceeds may be $650 ? ^ 

8. For how much must I draw my note at 90 da., 
order that when discounted at a bank, at 1%, its av^-^*"^ 
will pay for 137J yd. of eJoth at $2f a yard? 

SAVINGS-BANK ACCOUNTS. 

618. A Savings-Bank ia designed chiefly to w-*^ 
commodate depositors of small sums of money. 

Interest is allowed semi-annuftlly on all aams tliat have been <^^^ 
deposit for a. certain lime, if not drai^out before the regular d^--"^ 
of paying intetest— generftUy on the lat of January and of Jnly. 

Savings-banks generally allow interest only from the coiumenc^" 

ment of pach (jnarter ; bot In some banks money deposited pr ^ _^ 

viouH to the 1st day of any month draws interest from thai date t*'"^ 

the day of declaring intoreat dividends, provided it has not boef** ' 

lonaly withdrawn. 

^ 1 
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DISCO C NT. 



WniTTES EXERCISES. 

619. 1. A person had on deposit Jan. 1, 1874, tl50. 
Hifi Bubseqaent deposits were, Feb. 3, 135 ; March 29, 
$30 ; April 10, S43 ; May 15,, t2(i. His drafts during the 
eame time were, Jan. 15, *50 ; Feb. 27, *15 ; April 19, 
84fi. What interest was due July 1st, at G% ? 

OPERATION. 
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■^ Feb. 1 

^b Uar. 1 

^Katb. 1 
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BalaDOB dne, with int. by monthly periods, $1G7.80. 
" " " gvartcrlff " $167.57. 
jIhaltbis, — At the end of Jannary, the balancfl due is $100, which 
Iiavliig been on deposit for the month, draws Interest for 1 mo. ; at 
the end of Febraarj-, the balanco is $120 ; bnt the emnllrtt balanee 
during tlie month is $100 ; hence interest is allowed only on that 
Bom. The same principle applies to the otlier balances. If only 
giiarterli/ pfrioiU of. interest are allowed, the interest is calculated 
at the end of each quarter on the smnlleat balance during the quar- 
ter, or, in this case, on $100, April 1, and $138, July 1. 

2. Find the balance, due July 1, on the following 
account : Deposits, Jan. 15, Iil75 ; April 10, $60 ; May 31, 
4110. Drafts, March 5, *75; May 1, $35 : June 10, $50. 
ireflt at Q%, from the 1st day of each month- 






3. A jjerson deposits lu a 
BumB ; Jan. 1, $350 ; Feb. 5, *150 ; March 15, $75 ; 
May 10, *30 ; June 15, $100. During the same time he 
draws, Jan. 15, *150 ; Feb. 10, 1201) ; March ; 
June 1, S75. What interest at G%, payable from the 1st 
of each month, must be added to the account July 1 ? 

4. Balance the following, Jan. 1, 1875 : Balance due to 
Margaret Brown, July 1, 1874, #275. Deposits received 
as follows ; Aug. 1, #185 ; Sept. 15, $57 ; Oct. 10, #350. 
Drafts paid : July 15. *100 ; Sept. 1, *il50 ; Nov. 15, 
868 ; Dec. 15, #125. Interest at e%, from the 1st of each 
qnarter, July 1 and Oct 1. 

Bulb. — At the end of each term compute the interest for 
the term on the smallest balance on deposit at any time 
during the quarter ; and at the end of each period of six 
monthi add to the balance of principal the whole amount of 
interest due, and the sum will be the principal at the eom- 
mencement of the next six months. 

6. How mnch was due Jan. 1, 1876, on the following 
account, allowing interest, computed fram the 1st of each 
quarter, Jan. 1 to July 1, at 6^ per anQum!" 
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631. A Corporation is an apsociation of H 
viduals antfiorized by law to transact buHinese aa a single 
person. 

633. A Charter is the legal act of incorporation 
dsflning the powers and obligations of the bodj incor- 
porated. 

633. The Capital Stock of a corporation is the 
capital or money contributed and employed to carry on 
the business of the company. 

634. Certificates of Stock or Scrip are the 
papers or docnmeiits issued by a coi-jj oration, specifying 
the nnmber of sbares of the joint capital to which tha 
holders are entitled. 

635. A Share is one of the equal parts intfl which 
capital stock is divided. 

The value of a share in the orig;iDBl contribution of cajiital variea 
in different compnniea. In bank, inauranee. and railroad compa- 
nies, it is usual]7 $100. 

636. Stocks is a general tenn applied to sharea ot 
stock of various kinds, Government and State bonds, etc. 

8toc/e/io!der» are the ownere of etock, either by original title or by 
aubaequent pureha-se. The slcickholdera constitute the company. 

637. The Par Value of stock is the sum for which 
the scrip or certificate was issued. 

638. The Market Value of stock is the earn for 
wliich it can be sold. 
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Stock is At par wlien it cau lie Bold for ila original or face value, 
or lOO'/i, ; it is nboee par, or at a premiuv), ■when it will Lring mope 
than iCa face value ; and it is below par, ot at a diacouni, wheii it 
sells for lees tliao its face value. TIiub, wLcn stock is at par, it is 
quoted at U)I) ; wlieii it is 5fi above par. at 103 : and wlien itis 5f& 
below par, at i>5. 

639. Premium, Discount, ami Brokerage 

are each s, percentage compnted npon the pai' value of the 
stock as the base. 

630. A Stock Broker is a person who buys and 
sells stocks, either for himself, or as the agent of auothei\ 

631. Stock-Jobbing is the buying and 
stocks with the view to realize gain from their rise and 
fall in the market. 

633. An InstalliHent is a portion of the capitdj 
stock required of the stockholderB as a payment on thi 
aubscription, 

633. An Assessment is a sum required of etook- 
holders, to meet the losses or to pay the bueincss expeuees 
of the company. 

634. A Dividend is a sum paid to the stockholders 
from Ihe profits of the business. 

Dividends and asseBsnieiitB arc a percentage computed upon the 
par value nf tlie stock as tke base. 

635. Xet Earnings are the moneys left after pay- 
ing expenses, losses, and the interest upon the bonds, if 
there are any. 

636. A Bond ia a written instrument securing the 
payment of a sum of money at or before a specified time. 
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payment of a sum or money at or before a specified time, i 

^^^Rie principal bonds dealt in by bnikers are Government, State, ^^H 
^^Bj, and Radlroad bondit. ^^H 
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637. U. S. Bmuls itre of two kinds ; viz,, tho^e j 

whicli are payable at it fixed date, and thoae which, while ] 
payable at a fised date, may be paid at an earlier 8pecifi^<i j 
time, ae the Goyernment may elect. 
, 1. The former are quoted iu commerelftl transBctioaa by the r^*^ 
if interaat wliieli tLej bear ; thus. United States bonds bearing ^ 
■Interest are (juoted U. S. fi"s. Tlie Utter are quoted in commeroi ^ 
■■tnmsactiona bj a combinalipu of llie twci dates ; tlina, U. S. 5Sf^*- 
E ,« V. 8. G'a 5S0, means bonds of U, S. bearing 6% intetoal, slxmA 
[ payable in 5 or 20 jears, as tbe Oovennnent ma; choose. 

3. When it ja uaceasary to diatinguish different lesuea bearing fcl*^ 
B of Interest, the year at which they become due is etl-^o 
i mentioned ; thns, U. S. 5'« ^ 'TI ; U. 8. 5'a of 7i ; U. 8. Vt, S-^^' 
[ '.t^'84: n. a. 6- a, 5-20. iifSS. 

\. The 6-20'9 were issued in 1862, '04, '65, '07, and 70. TJi^J 

_ IP interest at %%, pdd Bemi-annually in gold, eicept the iasu^ *^ 

W870, called 5's of '81, which bear int. at G%. paid quarterly iug'cJ-*'' 

4 Bonds iaaned by States, cities, etc., are quoted in a simil^' 

Thus, 8. C. n'a are bonds bearing 6fi Interest, issued. *''' 

f the State of South Carolina. 

638. A Coupon is a certificate of interest attacbi^^ 
to a bond, to bo cnt off and presented for payment ■whi-^''' 
the interest is dne. 

639. Currency is a t«rm used to denote the cir*3'»-'" 
lating medium employed as a substitute for gold a,*^*-^ 
silver. It consiste, at present, in the United States, *-* 
TJ. S. Legal-tender Notes, or "Greenbacks," and -fc*^* 
Bills issued by the Nat. Banks, and secured by U. K. Bon*^ * 

It from any cause the paper medium depreciates in value, gf*^ 
becomes an object of inrestraent, tbe Kanie as slocks. Gold boi-*^**^ 
of fixed standard value, its fluctuations in price indicate chaik, 
in the value of the currency. Hence, when gold is siaid to 
1, currency Is virtually below par, or at a diacoujU. 
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640. 1. Find the uost of 100 sliarea of Chicago aud 
Rock Island Railroad stock at 90 ; brokerage ^%. 

Analtbib. — Since the cost of one share m %ti% of $100, or {90, 
the coat of 100 aharesis 100 times $90. or $0000, to nhich add the 
brokerage, {% of $10000. or $l2i, aud the a urn $90124, is the entire 
cost of the stock. 

a. What cost 50 shares of N. Y. Central R. E. Stock, 
at par ; brokerage, \% ? 

3. Find the cost of 10 shares of Bank Stock at 104 ; 
brokerage \%. 

4. What is the cost of $3000 U. S. 6*8 5-80, at 118 
brokerage \% ? 

641. 1. A broker has $5010 to invest in bank stock 
25^ premium ; how many sharee can he buy, charging J^' 
for brokerage ? 

Analvhih. — Since the stock sells at 35% preminm, each share 
with hrokerage will cost $125i ; hence he can bu^ bb many ahares 
as $135^ are contained times In {SOlO, or 40 sliarea. 

2. A gpecnlutor invested *5'iOOO in Ohio and Missis- 
sippi R, B. stock at 25}, allowing J^ brokerage ; how 
many shares did he buy ? 

3. If I invest $2350 in U. S. 6's, '81, at 117|, broker- 
\, how many $1000 bonds do I receive ? 

,n bought a number of shares of mining 
stock at 60, aud sold the same at 08, aud gained I80O 
by the transaction. How many shares did he bay ? 

Amalysis.— Since he bought at 60^ and sold at 88^, he gained 
8^ of the par value ; hence $800 is 8% of $10000, the par value, 
and the number of shares at $100 each is 100. 
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■I'O PERfENTACE. 

Bought R. R. stock at 90, and sold at par, gaming 
tlOOO. Required tbe number of shares. 

I purchased atock at 110 and sold at 98, losing 
tl200. How many shares did I buy ? 

, A broker bought some stock at par, aud sold it 
at i)5, losing J'^OOO. How many shares did he buy ? 

, 1. What sum must be invested in California ?'s, 

at 110, to obtain therefrom an annual income of 11400 f 

Ahaltbib. — Since llie annual income la JT on each ahare, the 

nnmber of shares must bo oqual to $1400 + $T, or 200 shares ; and 

[ SCO sIiareB at |1I0 amount to $23000, tho required inveBtmeut. 

2. What sum must I invest in stock at 115, paying 
10^ yearly dividends, to realize an income of S3000 ? 

3. What sum must be invested in N. Y, Vs at 103J, 
in order to receive therefrom an annual income of 82100 ? 

644. 1. What per cent, of his money will a person 
obtain by investing in 8% stock at 120 ? 

Analybtb. — Since each bIibto costs $130, and pays $8 incomo, the 
per caut. will be rh- of Vs of lOO^c, equal to 6|^. 

3. What per cent, does stock yield when bought at 
90, paying 6^ dividends ? When bought at 75 ? At 120 ? 

3. What per cent, of interest does stock yield, which 
pays 5% semi-annual dividends, if bought at 150? At 
140? At 1^0? 

645. 1. What should be paid for stock yielding 8% 
divideode, in order to realize an annual interest on the 
investment of 8% ? 

Akalybis. — Since the annual dividend on each share is {6. this 
must be 8^ of the sum required; and if 8^ is ^Q, 1% ia $}, and 
100% is J75, Henoe the stock mUBt be bought for 75. 



^V'E'or what must stock that pays 7% divideuds bel 

Iwaght to realize lOjS interest ? 9% ? 8% ? J 

3. Por what should Missouri C'a be bought to pay 5^ 1 

interest? 5^%'^ GJ^;? Bf/i A 

646. 1. How much euiTency can be bought for ifS50l> I 

m gold, when the latter is at a premium of 10^ ? 1 

Analybib.— Since $1 iu gold Is worth $1.10 in currency, fBOO in J 

S"!"! is worth 500 times *1.10, or $650. Hence, etc. I 

^' How much currency can be bought for *300 in I 

gold, when the latter is at a premium of 9^ ? J 

3- What is tlOOO in gold worth in currency, wheav 

the former ia at a premium of 12^' ? Ot^^',;.? OflOJ^?! 

®47. 1. How much gold can be bought for $440 mm 

cuiTecej^ when the former is at a pi-emium of lOfi^? I 

-'^4LTS18.— Since $1 in g^ld is wortli §1.10 in uurrency, $449^ 

will bny m many doilnrs iu gold aa fl.lO is contaiued times in I 

*^**. or J400 in gold. Ueiice. etc. I 

*• How much gold selling at 9^^ premium will *1090 1 

in currency buy ? *218 ? *654 ? I 

"' How much gold at 11^,! premiujii will 4444 buy ? j 

WBTTTE\£XEnCJSES. I 

&48. Find tiie eosi 

*• Of Sao shares of bunk stock, the market vulue of 1 

w^icii ia 103J, brokeiiige ifi. , J 

^^Bbatiob.— <l03i% +J%) of $100 = $104, cost ofl aliare. I 

$104 " 320 = $33880. cost of S20 aliares. (640.) I 

^HRyiVLA-^EnHre C<,.'t = (Mit rhet Value of 1 .'^/inre 1 

+ Brolcsrage) x No. of Shares. I 

^- Find the cost of 350 shares of Western "Union Tele- J 

paph stock, market value 97J, brokerage \%, J 



PERtTKNTA 






F 

^^1 3. Abrokerbonght forme 15 one-thousimd-dollar^ 

^B 6-30 ijoiuls ul ll'ii. brokerage ^%. What was their 

^H 4. My broker sells for me 135 sbarett of gtock at 187^ 

^H What shoulil I i-eecive, tlic iDrokeragc being i^ ? 

I 



649. Find the intmber of aha rex 
1. Of hank stock at 105, that ciiu he bought foi- S25260, 
including brakerage at ^%'i 

Opebation.— (105;4+i^^)of $100 = #103i. cost of 1 share. 
*a5360 -!- aioni = 240, Xo. of shares. (641.) 

[ML'i.A. — i\U of 8/i(irfis = IniiM/'itieii/ ^ Coi</ of 1 
Share. 



2. How many shares of \. J. Central K. R. stock at 
107J, brokerage i%, can be bought for *370(10 i" 

3. How niauy ahiirea of Mo. O's at 97|, brokerage J-^, 
will *-il5eo pureliase ? 

4. Bought Pacitie Mail at 2yj, and sold iit 31J_, paying 
■J% brokerage each way. How many shares will gain >330? 

I Opehatiok.— (31J3. -29JS)-1^ =U^i,gain. 
[ 4;330 -i- ^l.rrf) = aSO. No. of shares. (042.) 

Formula. — Jfo. of Shires = Whole Oain or Loss -i- 
Gain or Lo-^s per Share. 

5. How many shares of stock bought at 97J and sold 
I at 102J, brokerage J^; each way, will gain *990 ? 

I ti. Lost «1680 by selling N. Y. Central at 101 that coat 
I 104 Brokerage being J^ each way, how niatij shares did 
I leell? 

I 7. How many shares of the Bank of Commerce bought 
I at 110^ and sold at 11G|, brokerage \% on the purchftse 
ysad sale, yr'iU gain *iaOO¥ 

L • 



SSO. Find the amonnl of investment 
I- In U. 8. 5's, of '81, at 111, so as to realize therefrom 
an aimaal income of 43500? 

hOPEHATiON.— S3300+ J5, iaoima on 1 share = 500, No, of sliarea. 
Jill, price of I share . BOO = $55500, inveatment. {643.) 
FoEMULA.— /jiffis/wien^ = Price of 1 Share x A'o. of 

3. What sam must be iuvestt'd in Tennessee 6's at 85, 
to yield an annual income of 41800 ? 

3- How mueli money must be invested in any stock at 
'05-J, which pays 5% semi-annual dividends, to realize an 
»->mual income of iaOOO? 

4, What sum invested in stock at $63 per share, will 
yield an income of 8550, the par value of each share being 

pO, and the stock paying 10^ annual dividends? •* 

I'fiSl. Find the rate per cent, of income, realized ^ 

1. From bonds paying 8^ interest, bought at 110. 
tOpBKATION.— $8, intereBt per shftre -i- $110, cost per Bliare = 
^■^.611^%. (644.) 

, f OKUULA. — Rate % of Income = Interest per Share -i- 
Uper Share. 

^S, If stock paying \G% dividends is at a premium of 
tj^, what per cent, of income will be realized on an in- 
rtment in it 'f 
kS. Which will yield the better income, 8^ bonds at 110, 
\tfa &t 73 P 

» Which is the more profitable, and how much, to buy 
bw York 7's at 105, or per cent, bonds at 84 ? 
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5. What per sent, of income does etock paying 19j 
diTidends jieXd, if bought m 106 ? 

K. What per rent, will stock which pays b% diyidf 
yield, if boagbl &i a diacoant of 15^ ? 

7. What rate per cent, of iDCome fihull I receive, i 
buy U. S. 5's at a pFemimn of 10^, and receive paymn 

1^ par in 15 yean ? 
K053. Find at v!hal prict xioek must b* bovghl 
1. That pays t>^ dividends, so as to realize an incom 
of 7|f^ on tbc iovestment. 

Ufebatiok.— .00 -^ .073 = .90 or 80;i , price of stock. (645.) J 
FoEUULA. — Prire of titock — Dividend -^ Rale of i 
come. 

2. \fhat roast be paid for 5^ bonds, that the inree 
ment may yifld %% ? 

■i. How much premium maybe paid on stock that p 
10;,' diridends, so as to realize TJ^ on the investment? 

4. What must I pay for Government 5"s of 'SI. that r 
investment may yield 7^'? 

5. At what price must skicli, of the par vatae of ^56 i 
Hhare, and that pays &% dividends, be bought, to yield a 
income of TJ^l' 

fi. At what price mnst 0% stock be bought, to pay a 
godfl an income as 8^, stock bought at par ? As 9% stocltS 

653. Find the value in currency, 

1. Of *3750 in gold, quoted at 110|. 

Oteratios.— $1.10; » 3750= $4143. 75, valae io currency, (tt 

FoRifCLA. — Total Vahie in Currencii — Value of i 
Oiiireiicy x No. of Dollars in OoliL 
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K 2. Find the valae of HOTo in gold, at a, premium of 

3. What is the aemi-annual interest of *8000 6% gold- 
bearing bonds worth in currency, when gold is at lllf ? 

i. A merchiint bought a bill of goods, for which he 
was to pay *'700O in currency, or J6625 in gold. Gold 
being at W^, which is the better proposition, and how 
much in cnrreney ? 

054:. Find the ralite in gold, 
■ 1. Of liJloO in currency, when gold is at a promium of 

iUTION.— $3150 -!- 1.105 - 81045.70, value iu gold. (647.) 
^OBMnLA. — Total Value in Gold = Ami. of Currcnc)/ 

li. What is 84500 in currency worth in gold, when the 
latter is at a premium of Vl^%^ At llj^? At 9J^ ? 

3. How mnch money mast he invested in U. S. 6's at 
111, when gold is quoted at llOJ, in order to obtain a 
semi-annual income of $2210 in currency? 

4. The Mechanics Bank of New York having *1 09737.50 
to dBtribute to the stockholder.^, declares a dividend of 
6J^ ; what is the amount of its capital? 

5. A man owns a house which rents for fl450, and the 
tax on which is 'i\% on a valuation of 48500. He qells 
for S15300, and invests in stock at 90, that pays 1% divi- 
dends. Is hia yearly income increased or diminished, 
and how much? 

6. If I have *3e500 to in^-est, and can buy N. Y. C^en- 
tral fi's at 85. or N. Y. Central Ta at 95, how much more 

profitnhle will the latter be than ttve tormftt''. 
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7. Wliich is the better invostnient, a mortgage for 3 yrM 
of 45000, paying 7% interest, and purahaaed at a discom 
of t%, or 50 shares of stock at 95, paying S% dividendl 
and sold at tho expiration of 3 years at 98 ? 

8- Henry Ivison, through his broker, inveated a certain 
sum of money in New York State 6'h at 1071, and twice 
as much in U. 8, 5's, of '81, at 98J, brokerage in eaclt, 
case J^. The annual income from both investments v 
S33i8. How much did he invest in each kind of stock? I 

9. A gentleman invested $13A80 enrrent funds m 
U. 8. 5-20's of '85, at 104. What will be h 
income in currency when gold is 1 10 ? 

INSURANCE. 

655. Insurance is a contract of indemnity agai 
loss or damage. It is of two kinds : insurance on pro 
erty, and insurance on life. 

656. 11\\>: Insurer or Underwriter is thep 

who takes the risk or makes the contract. 

657. The Policy is the written contract between ti 
parties. 

658. The I*remiuni is the sum paid for inguranoe,fl 
and is a certain per cent, of the sum insured. 

659. lusiirance bnsiness is generally conducted by Compi 
whtcli are either JoirU-ttoek Comfoma, or Mat'Uil Curnpaaiet. 

A Stock Insurance Company is one in which the c 
tal is owned Uy iudividuftia called itofkhildfri'. Tliey alinie b 
the profits, snd are liable for the losses, 

A M-Htttttl Insurance Cotnpany \s one in which ths p 
and lotisea are divided among those who are insared. 

Some companies are conductt.'d upon the Stoek and MuUtai p 
combined and are called Mixtd CumpanU*. 
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iisuniiice on property is ot two kind-= ; Firr Ingiironcf. 
and Marine and Inland Inx-urfitiae. 

6€0. Fire Insurance is induinuity for loss of 
property by tire. 

661. Marine and Inland Innurancp is in- 
demnity for loss of yesBcl or cargo, by casualtios of navi- 
gation on tile oceau, or on inland waters. 

7V-oB»i( Insvranet refers lo risks of traoHportatinii by land only. 
"' partly by land and partly by witter. Tlie same [lolicy may envpr 
•wtli Marine and Transit Imjuraucu. 

■SfopA Iiiiurance is indemnity for the loss of cattle, horses, etP. 
Wost insurance companies will not latiB risks to excepd two-tliirdp 
or ttuee- fourths tbe appraised value of the property insnred, 

^Vhen only a part of the property insured is destroyed or dam- 
"E'ecl, the LnsurotB are reqaired to pay only the estimiiteii loss ; and 
'"m.etimes the dairo is adjusted liy repairing or replacing Ihp 
I"^^J)erty. insMad of paying the amount elaimRl. 



^363. Tbe operations are based on Lbc principles of 
"^»rcentage, tbe corresponding terms being as follows 



w 



Tbe Base is tbe mimiint of i: 

Tbe Sate h the per ant. of premium. 

The Percentage is t\ie premium. 
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^G3. 1. How much must be paid for insuring a lionse 
'^•^-^ furniture for *4000, nt \^% premium ? 

-ANALV8I8. — Since the premium i:i 1]^, or jj,, equal to b'o "f 
'*^« sum insured, the premium on $4000 will \x ^„ of $4000, or 
*^C), Hence, etc. (5 lO.) 

3. What will be the annual preminm of insuraneej at 
on a building valued at $8000 ? 
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3. What will be t.be cost of inauring a quantity of flou^^^H 

rained iit $1500, at ^r,' ? ^^^M 

i. Whiit must he paid fov insuring a uusc of merchn^^^f 

dise, worth 1640, at ^i^^ ? ^^^^ 

5. A man owns j of a boat-load of corn Tiilued at 

S180O, and insures his interest at 15%. What preminm 

, does he pay ? ^^_ 

■■' 6. Paid 16 for insuring t300 ; what was the rate ? ^^^ 

^^L Ahaltsib.— Since the premium on IfSOO is |6, the premima «^^H 

^■|lfai^Df$6,orfOS, eijualtoS^f^. Hsiioe, etc (013.) ' |^H 

^m 7. Paid $13 for an insurance of $800 ; find the rate. ^^| 
^* 8. Paid SiSi for an insurance of *1000 ; find the rate.-^^H 

9. At 2ff, what amount of insurance can be obtaiRed 
for 430 premium ? 

Analybib.— Sincea^ ia Jn or ji^ of the amount insured, $30. tlie 
given premiiun, is ^ of the amount insurpd ; and J30 is ^g of 50 
Kmes 130, nr $1300. Hence, etc. (51«.) 

What amount of insurance can be obtained, 

10. On a house, for 175, at 3^ premium ? 

11. On a iMat load of fiour, for *150, at ^% ? 
13. On a car load of horses, for K90, at ii% ? 
13. On a store and its contents, for iHOS, at IJ^ 

n jtr TT£s exEitc IS Es. 
664. Find the Premium 
1. For insuring a building for H4500, at 1^%. 
Operation.— *14fi0n k .015 = $317.50. {513.) 
PoEMULA, — Premium = Amount In&ured x Rate. 
Find the premium for insuring 
8. A house valued at *5700, at \%. 
. Merchandise for *2?50, at 4%. 




r ■jtrBtrs-Aw-BK. 

^. A Ashing craft, for *15000, at. IJ^J. „ . 

5. If I take a risk of *2.50U(>, at 1 Jjj, and re-inaure i 
ot it at '^Y/fy what is my balance of the premium'' 

^^ C>65. Find the Ride of Insurance, 

^^ X _ If t36 is paid for au inaarance of t^iOO. 

PEorBRATlOB.— #36 -i- J3400 ^ .(115. or 11 ?^ . (5 16.) 

I*'ORMTrLA. — Baie uf Insurance = Premium -¥■ Sum 
I't-ttvred. 

AiVliat is the rate of ineurance, 

. If $380 \& paid for an iusurance of 416000 'i 
. If $4.30 is paid for an insurance of *8{i0 '! 

A tea merchant gets his vessel meured for 820000 
the Royal Company, at \%' ^"^ ^°^ S30000 in the 
Gloho Company, at \%. What rate of premium does he 
■y on the whole ii 
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. To find the .imoitnt of Insitrance. 
X. A speculator paid 4362.50 for the insurance of a 
c*i"jro of com, at 1^^. For what amount was the corn 
'Q-STirod? 

<ipdtATiON.— |26a.d0 -^ .015 = tnaW. the aum inHured. (518. ) 

IToHMCLA. — Snm Insured = Premium -=- Ha/c. 
3. If it cost *93.50 to iuBure a atore for one-haif of its 
Ine, at l^^, what is the store worth ? 
3. Paid $245 insurance at ifj;! on a shipment of pork, 
ooTer I of its value. Wliat was its total value ? 
4. A merchant sliipped a car^o of flour worth *3.597, 
^'om New York to Liverpool. For what must he iusuro 
** at 3J^, to cover the value of the flour and premium ? 
r Operation.— #sr)97 ^ (1 - -Oaj) or .967(i = *3717,839, (530.) 
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5. An ondCTTTiter agnes to iofare <onie property for 
eDOQgb more than ite nhte lo cover the preoiiam, at the 
rale of 26 cents per $100. If the property is wordi 
^22163, what ^boaU be the amoont of the policy ? 

6. For what sum mnsi a policy be issued to insnre a 
dwelling- honse, rataed at tSM.KK). at JT, a canisge-hoase 
woitb t9oOO, at |f<, and fnmitttie worth $4600, at |<^, 
10^ bein^ deducted frwn the prnuitim, which is to be 
covered by the policy 1' 

?. A person iu^tirol his hon^ for | of its Tatoe at 
40 cents per ^100, ptying a premium of 4>T3.50. What 
was the ralne of the house ? 

8. A dealer shipped a cargo of Icimber from Portland 
to Xew York, and to cover both the lamber and the 
premium, took ont a policy for tSaaOO, at IJ^. What 
waa the raltie of the liiniber ? 

9. A merchant had 500 bbl, of flonr insured for 80% of 
their cost, at 3^^;;^, paying tl07.25 premiom. At if^^^ 
price per barrel mast he sell the Hour to gain •20%. ^^H 



LIFE INSURANCE. 

667. Lifp Itisnraiire is a contract by which a 
company agree;^ to pay a certjiin sum, in ease of the death 
of the insured during the continuance of the policy. 

668. A Term Life Policy ip^ an it^^suranra for one 
or more years specified. 

669. A Whole lAfe Policy continues during the 
life of the insured. 
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Premiums maj be paid annuftllj- for life, or In 5, 10. or more 
inaljtilnienta {call**! a-pajuionl, lO-payinent poJicieB, etc), or tlie 
eulire premium maj be paid iu one sum in advance. 

The premiiim is computoi at a certain sum or rati* per $1000 
insured, the rate varying with the age of tlie insured at the time 
tiie policy IE issued. 

^ policy of endowment is not in all reupects ren intunvice palicy, 
!•"* is rather a covenant to pay a stipulated sum at the end of a 
certajn period to the person named If living. 

Moat companies issne a form of poliny that combineH the jirlnci- 
plos of Term Life Assurance and Simple Endowment, called for 
brevity Endowment Policy. Henee. 

670. An Etldowment Policy is one in which 

tue assurance is payable to the person insured at the end 
"I a certain number of yeitra named, or to his heirs if 
he die sooner, 

•"Vn endowment policy is really two policies in one, and the 
^*^V»red pays the premiuniB of both. 

^71. A Dividend is a fiiai-c of the premiums or 
P^o^ts returned to a policy- ho Idur in a mutual life In- 
^''■^'Bnce company, 

^73. A Table of Moi-faltty shows how many per- 
*'^*is per lOJO at eiich age are expected to die per annum. 

^73. A Table of Raten shown the premium to be 
"ti^rged for llOOli aasunince at the dilferent ages. 

&3uch a table is baepd upon tlie table uf mortality, and the proba- 
*^! rates of IntereBt for money invested, witli a margin or loading 
'-**" eipenses. 

€74, The following condensed table gives data from 
^»i© American Experience Table of mortality, and the 
**iiiual premium on t!ie kitids of |)olieies most in i; 
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1 ExPERiEJtcE Table— MOBTALiTT asd pREttrma. 
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The actnal net cost of Inanrance for a singlp year at each age 
named ill 1.1 le table, on the morlality assumed, is aa many dollars and 
tenths of a dollar aa there are deaths, bnt discountPd for 1 year. 
Thus, at age 25, deaths 8.1 per 1000, net cost., which is $8.10, dia- 
(xranteciat ii% by the insurance law, 87.75, If this Bum, $7.75. 
is IoiuJliI for expensea at, say 25^, the total premlnm for 1 year 
is $0.60, itat40^,thBnit wonldbeflOS.'). 

In a Term Life Policy the premium may vbpv, inrt^noing' sll^^htlj 
each year of the term, according to the assumed increasing lialiilitj 
to decease, or it may be nrerugrd for thf term so as to be the same 

Tlip greater nnrober of policies now \M.»e4 \r; \.Vc t^nt?csi«xA«& aw 
OB the ft-hole life plan, with equal aunoAl ■pTevuvaxas. 



TT£:\ EXEBCIHES. 

fyS. To find the umonnt of premium 
For a life policy of *5000 issued to a pereon 
ITS old. 

ON.— $32.70 X 5^|113.a0. 
For a life policy of *7500, age being 45. 

RtTLE. — Multiply the premivin for $1000 assurance by 
9 nitmber of thousands. 
Fv&yiULx.—Premittiii =Balej3erilOm x No. of tlwu- 

3. Find tlin annual premium for an endowment policy 
of *1000U, payable in 10 years, age 35. 

4, What premium must a man aged 30 pay imiiually 
'oi- life, for a life policy of $J000 r" j 

What premium annually for 10 jeara? ' B 

WThat premium annually for 5 year:^ 'i ^^ 

^^flfhat premium ill a single payment V 

A»Ai,T8iB, — Multiply the rate 
per tliousaud dollure, foimil in 
the Life Table, opposite age 30, 
hj tUe number of thousands, ex- 
pressing the liaudreda, tens, and 
■a decimally. 
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B2.tOx5000= 1113.50 
7x5000= 1334.8 
6x5000= *406.8 

ES9.05x5000 = *ir9o.25 



ll 



6. What annual premium will a man aged 35 years pay 
' Secure an endowment policy for *5000, payable to him- 
f in 10 years, or to hia heirs, if death occurs before ? 

6, If he dieaat the beginning of the ninth year, howmucli 
''^l the assurance cost, reckoning simple interest at 6^? 

7. How much loss wonld ho have paid in the whole life 
(.ajmual payment) plan, interest included ? 



rPBKCEWTAOE. '^ 

8. A man aged 45 insures his life for *7500 ou the ein- I 
gle-payment plun, and dies 3 yr. 5 mo. afterwai'd. How | 
mucL less would hia iusurance huve cost liim had he in- 
anred on the jiuuuid payment ylitn ? 

»9. A person aged '^il takes out a lu-year endowment 
policy for $5000 ; the dividends i-edm;e his annual pre- 
minms lo% on the average. Comptiting annual interest at 
j^ on his premiuniB, does ho gain or lose, and how mnch ? 
10. A man aged 35 yearn tooh out a life policy for 
J13001>, on the 5-payment plan, an^ died 3 )t. 6 mo. 
afterward. Wliat was gained lo his estate by insuring, 
computing compound interest on hia payments at 7%, . 

talso adding two dividends of $9o each ? -^^H 

TAXES. ^B 

676. A Tux is a sum of money assessed on the per- 
son, property, or income of an individual, for any public 
pui-poae. 

677. A I*oll Tax or Capitation Tax ia a cer- 
tain sum assessed ou every male citizen liable to taxation. 
Each person so taxed ia called a poll. 

678. A I'roperty Tax is a tax assessed on prop- 
erty, according to its estimated, or assessed, value. 

Property is of two kinds : J!eal Property, or Beal Es- 
tate, and Perannrtl Property. 

679. Real Instate is fised property ; such as houseB 
and lands. 

680. Personai Property is of a movable nature ; 
snch as furniture, merchandise, ships, cash, notes, mort- 
gages, stock, etc. 



p681. An Assessor U tm ofticrr apiioiuti'd to deteM 
mine the taxable value of property, prejjaro the afiHesfl> 
ment rolls, and apportion the tases. 
^^^S2, A Collector is au officer appointed to receivel 

^^^83. An Assessment Boll is a schedule, or list, 
1 ccHitaiiiiug the names of all the persona liiible to taxation 
in the diBtrict or company to be asaessed, imd the valua- 
tion of each person's taxable property. 

684. The Rate of Property Ta^ is the rate p 
cent oil the valuation of the property of a city, townS 
*»r diatrict, renuirid to raise a specific tax, 
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685. 1. What sum must he assessed tu raise (836000 
"et, after deducting the cost of collection at b% 'i 

OPKRiTiON.— #f*300(]0 -i- .9.'i = ^aWXMW. (519.) 

fOEMULA. — Sum lo be- riiixerl -=- (1 — IhtU of C'ollecHon)l^ 
— ^iimlo be AggPS'^ed. 

'^- What sum must be assessed to raise a net amount 
^^ *llia3, and pay the cost of collecting at '1% ? 

3- In !i certain district, a schoot-house is to be built at 
» cost of *1 8500. What amount must be assessed to cover 
*'"ia and the collector's tees at Z^i ? 

*■ The expense of building a public bridge was tl3C0.53, 
•liich was defrayed by a tax upon the property of the 
'own. The rate of taxation was 3J mills on a dollar, 
*ld the collector's commission was ^J^:/. What was the \ 
>11nation of the property 'i 
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P E R H IT T A 6 E . 



I 



5. In u certiiin town a tax of 4500U is to I 
There are 500 polls, each asBeaaed 75 cents, and the 
valuation of the taxable property is *3T0000. What will 
be tlia rate of property tax. and liow much will be A's tax, 
whose property ia valued at $7500, and who pays foi- 2 polls? 
Opkkation.— $.75 X 500 = $375, iiiat. an poUa. 

t5000-t375= ■' "property. ^^ 

14035 -I- $370000 = .0I3G, rate of taxation. ^^M 
$7500 X .0125 = $03.75, A's property Ms. ^^M 
8&S.79 + $1.50 = $05.25, A's whole tax. ^^M 

Rule, — I. Find the amount of poll tax, if any, and 
subtract it from the wlioh amount to tie assessed ; the 
remainder is the property tax. 

II. Divide the property tax by fJie whole amount of 
taxable })roperty ;_ the quotient is the rate of taxation. 

III. Multiply each man's taxable property by the rate 
of taxation, and to the product add his poll tax, if any; 
the result is the whole amount of his tax. 

A table such, as the following is a, great aid in calcuiating the 
unount of each persoa's tax, according to ilw ascertained rate. 





AssEaaoB'a Table. 
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Find by the table tlie tax of a ijltsoii wlioae propertj _ 
ilued at *3475, the ritte being .008?. 
Oteeation.— Tax on J^OOO = $26.10 

■' ■' 400= 3.48 

" '■ 70 = .809 

'■ ■■ __S - .04a3 

'■ ■■ 13475 = $30.2335, or *aO,3a 

E^ind by the table thr tax of a peraon whose property I 
E 7. Ib $2596, and who paya for 5 polk at $.50. 
I 8. 18*9785, pollfiO ut*.r5. 
9. Is tl33o6, polls 4 at |1.25. 
■"-iO. la J25489, polls 5 at *.95. 

H. A tax of *11384, besides cost of foUection at ^%,'^ 
is to bo raised in a certain town. There are TOO pulla 
''saesaed at $1.35 each, and tlie personal property is 
valni'd at 1124000, and the real estate iit $350000. Find 
the tax rate, make an assessor's table for that rat«, and 
Sod a person's tax, whose real estate is valned at $8750, 
Personal property at $2500, and who pays for 3 ijolls. 

12. In the aboTC town, how mnch ia B's tax on $15000 
'^al estate, $2750 personal property, and J polls ? 
l--i. What is C's tax on *978tJ and 1 poll ? 
1 4. How much tax will a person pay whose property is 
"saessed at $7500, if bo pays Ij^ village tax, .OOlJsg 
^liool tax, and J;J State tax ? 

X5. The expense of constmctdng a bridge was $916,66, 
'''Ixich was defrayed by a tax upon the property of the 
"^^Wn. The rate of taxation was 2J mills on a dollar, 
''*i*J the commission for collecting 3%; what was the 
^^aessed Taluation of the property of the town ? 'm 

KoTE. — Amt. to bi> mised -;- hf rate ~ valuation. ^H 



88 



PEECENTAGE. 



686. 



SYNOPSIS FOE REVIEW. 



r • 

O 
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• 1. Defs. \ 



J 2. 648. 1 
, 3 649. ' 

4 650. ! 

o. 651. 

6 652. 

7. 653. 
I 8. 654. 



f 1. Corporation. 2. Charter, 3. Capital Stock. 

4. Certificate of Stock, or Scrip. 5. Share. 
I 6. StiHiks, 7. Stockholders. 8. Par Value. 

9. Market Value. 10. Premium, DiecoufU, 

Brokerage. 11. /SSfocA; Broker. 18. iSSfodE:- 

jobbing. 13. Installment. 14. ^weMm^Ai. 

15. Dividend. 16. JVe^ Eai*mngs. 17. JS^md. 

18. Di/*. JK»<to 0/ rz: S. J?<wm2«. 19. Ow- 

pow. 20. Currency. 

Cost, 

No. of Sha/res. 
Amt. of Investment. 
J- To find K 5a^e % Income. \ 

Price to pay Income. 
VnUis of Gold in Oar, 
Valv^ of Cur. in CMd, ^ 



For- 
mula. 
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J, J 2 
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t. Insurance. 2. Insurer or Undertoriter. 
Defs. J 8. Policy. 4. Premium. 5. /Yre in^f/ran^. 
^ 6. Marine <w Inland Insurance, 

Corresponding Terms in Percentage. 

664. i ( Premium. ) 

665. r To find \ Rate of Insurance, r FomitUa, 

666. ) ( Amt. of Insvrance. ) 

( 1. Life Insurance. 2. Term Life Policy, 3. 
J TFi^?^ Xi/e Policy. 4. Bndotement PaHey, 

1. l^efs. ^ n. Dividend. 6. Table of MortcdUy, 7. TbN^ 

2. 675. Rule. Fonnula. 



3. 

4. 
5. 



1. Defs. 



o / '^' 085. i 



1. Tax. 2. Poll Tax. 3. Property Ihx. 4. 
/?^^^ Estate. 5. Personal Property, 6. 
Assessor. 7. Collector. S. Assessment BoU. 
U. i2<:^^c <?/ Property Tax. 

T fi fl ^ Sum to be va-Ued. ¥Q^EL\i^»^ 

\ Awt, oS Tax. ^>x\b,\>\V\SV. 



687. ExchatlQe is the giving or receiviDg of anip 
sum in one ourrencj for its value in another. 

By meana of eschaoge. payments are made to persona at a dia- 
tajice by written orders, called BUU of Erch-inge. 

688. Mxchanffe is of two kinds. Domestic, or lnf^ 
land, and Foreign. * I 

689. Domestic or Inland Exchange relates 
to remittances made between different places in tlie same 
country. 



690. Foreign JExchange relates to reraittancee 
e between different eountries. 



■I 691 

Ktisde 

^H 691. A Bill of Exchange is a written request, or 
Hinder, upon one person to pay a certain sum to another 

person, or to his order, at a specified time. An inland 

bill of exchange is usually called a Draft. 

^ 692. A Set of Exchange ia a hill drawn in dupli- 
^^Bkte or triplicate, each copy being valid, until the auiount 
^^K the bill is paid. These copies are sent by different 
^^BDDveyances, to provide against miscarriage. 

E 



693. A Sight Draft or Bill is one which requirea 
ijment to be miidc "at sight," tWtk, a.\, 'fioa 'Cwafc '■4^''%; 
•nted to the person wlio is to pay 'rt. 
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90 PtacESTABE. 

694. A Time Draft ot BiU a one that requires 
pajment to be made ai a certam specified dme after date, 
or after el^t. 

695. The Buyer or Remitter, of a bill is tbe 
person who parcbafieg it. The bajer and payee may be 



[ 696. Tbe Acceptance of a bill or draft ie the agree- 
ment by tbe drairee to pay it at nutoritT- The drawee 
thtu becomes the acct-plor. and tbe bill or draft, an ' 
aeeeptance, 

I. The dwwee •ce«pls by writing Ibe word " accepted " matMB 
tlie face of the bill, uid signiog it. 

3. Three d*j« of gi^ce ue usiuIIt allowed od ImIIs of eicluuige. 
as well aa on notes. When a bill is protested for n<Hi-accepIaDce. 
the drawer is boand to paj it inuuedialelT. 

697. Tbt Par of Exchant/e is tbe estimated ralae 
of the coins of one country as compared with those dt 
another. It is either intrinsic or nmtmercioL 

1. file IntrtTuk Par of EzfAanffe is tbe cmnparatire value of the 
tniaa at diflerent ooaniries. according to their weight and puiitr. 

2. Tbe CammercMl Par of Eie/taage is the cnmparatiYe T)U.ue of 
tbe eoina of different cvootriee, according to their niArket price. 

698. The Course OT Sate of Exchange is the 

current price paid in one place for bills of esehange on 
another place. 

lltiB price rariegaccording to the relatJTe conditions of trade and 
eonnnerrial credit at tbe two places between which tbe eicbange to 
made. Thus, if Kew York is Isi^It indebted to London, bills of 
esehange oo London will bear a high prii.'e in New York. 



FOKMH OF DRAFTS AND BILLS. 
A 81UHT DKAFT. 

*500. New Yoek, July 1. 1874. 

At sight, pay to the order of William Thompsost, five 
hundred dollars, value received, and charge to the acct. of 

» Henry J. CAiiPENTEK. ^^m 

Habkis, Jones & Co., ^^| 

Cincinnati, 0. ^^| 

Other dnittB have the same form a« the above, eicepl that in- 
stead of the worila " at aighl," " daya after sight," or " 

dsye after Aais" are used. When the time ja nfter fight, it means 

r acceptance, ^^^H 

SET OF ESCHANTJE. ^^H 

1 



£700. New York. AugvM 1, 1874 

At sight of this First of Eschange (Second and Third 
of the same tenor and date unpaid), pay to the order of 
Samuel Monmouth, Seven Hundred Founds Sterling, fox 
value received, and charge the same to the account of 
Morton, Bliss & Co. 
Morton. Rose & Co., London. 

The above is the form of the jirat MK ; the aecimd requires only 
the change of "FrRsr" Inlo "Secohb,'' and instead of "Second 
and Third of the same tenor," etc, " First and ThinL" Tlie Third 
Bill varies similarly. 

DOMESTIC OR INLAND EXCHANtJE. 

cooiBB of excliange for inland bills, or drafta, is alwaj-a ei. 
by the rate of premium or discount. Time drafts, however, 
subject to bank discount, lihe promissory noti!^, for the term 
of credit given. Hence, their cost ia affected by both the course of 
exchange and the rate of discount for the time. 






PEHOENTAOF. 



WRITTEN EXERCISES. 



OpEaiATION.— 
FOHMCLA. — Cost = 



Face > 



il 

OUJlt. ^\ 



700. What is the cost 
1. Of a sight draft on Kew Orleans for ilT'BO, at 1^% 

premium ? 

-$1750 X 1.01}. = |1771.87i. (513.) 

( 1 + Rate of PremiiA 
( 1 — Rate of Discount." 
3. Of a sight draft on Troy for *1590, at 1 J^ discount ? 
3. Of a draft on Boston for 41650, payable in 6( 
after sight, exchange being at a premium of i^% ? 
Operation.— $1.0175 — Course of Exchimgo. 

$.0105 - Bank Dis. ou |1, for 63 da. 
^1.007 =; Coat of Exchange, for Jl. 
»1,007 X 1650 = »166l,5G, value of Draft. 

, Of a draft on New York at 30 da, for J4720, ati 
premium ? 

. Of a draft on New Orleans, at 90 da., for $5375, int. 
being 1%, and exchange i% discount? 

6. Find the cost in Philadelphia of a draft on Denver, 
it 90 da., for $6400, the course of exchange being 101|? 

7. What must be paid in New York for a draft on 
San Francisco, at 90 da,, for $■'5600, the coarse of ex- 
change being 102^^ ? 

701. Find the Face 

1. Of a draft on St. Louis, at 90 da., purchased for 
94600, exchange being at lOlJ^V- 



1^ 



Operation. —$1,015 = Course of Exchange. 
$.0155 = BanJt Dis. of $1, (or 
$.9095 - Cost of Exchange of $1 
$4500 -i- .91IB5 = $4503.25. (520.)' 
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EXCHAXOE. 



Of a draft, on Richmoud at 60 do. sight, parcliased 
for ¥797.50, interest 7^, premium 'i^^. 

3. Of a fiight draft bonght for *i711.90, discount 1^%. 

4. A commisaion mercliant sold 3780 Ih. of cotton at 
11^ cents a pound. If bis commission is 'Hf{„ and the 
conrse of cxchungo 98^^, how large a draft can he buy to 
remit to his consignor ? 

5. The Broadway Bank of New York Imving declared 
a dividend of 5^/, u stockholder in Chicago drew on the 
bank for the sum due him, and sold the draft at a pre- 
minni of 1^;?, thus -realizing $2283.18|from his di^dend. 
How many shares did he own ? 

6. A man in Rociiestcr pEPchaaed a draft on Louisville, 
Ky., for $5330, drawn at CO days, paying $5141.7S. What 
wae the course of exchange ? 

7. Received from Savannah 250 bales of cotton, each 
weighing 520 ponnds, and invoiced at 12^ cents a pound. 
Sold it at an advance of 'Z5^, commission 1^;-,', and 
remitted the proceeds by draft. Wliat was the face of 
the draft, exchange being if,' diaconnt ? 

t FOREIGN EXCHANUE. 

702. Moneif of Account consistB of the denomi- 
ations or divisions of money of any piirticular conntry, 
in which accounts are kept. 

The Act of March 3, 1873. provides that ■' the value of foreign 
coin, as eipreaaed in the monej' of account of the United Btatea, 
fihall be tliat of the ]iure metal of such coin of Btandard value ; and 
the values of the standard coina in circulation, of the various na- 
tjoDB of the world, shall be eatiniBted nnimnUs by the Director of 
the Mint, and be pmi'luiiued on the first day of January liy tlie 
Becretary of thp Trcasurv." 
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T04. Sfc^rliuff BiUs oi' Hterltn^ Exchnn 

aiTd biJla on England, Ireland, or Scotland. Suuli hi 
&»' negotiated at a rate tixud witlioat re&renco to the 
of cichange. 

Fumierly such bills were quoted al a certain rate ^ above the 
'Uparvalueof iipouml stei'liug, wliich was H+IJ. As tliis was 
wilimlj H fictitious value, and always about M'/i buluw llie real 
nlue, tbe course ol oxcbuuge alwaja appeared t« be lieavi!; against 
lliu conn try, and thus tended to impair its credit. By tlie Act of 
Mucii. 1873, "all coivtincta mudu after tlie fitst day of January, 
1^4, based ou an assunied par of eicLange uitli Great Britain of 
Wtj-fnur pence In the dollar, or i|4.'I4J to the suvereign or pound 
Bterliny," are dei;lared naUtmd sold. The jure/ ewAanje between 
<ireat Britain and tbe L'nitfa States is fixed at It4.»(lt].'). 

705. Exchmiiffes with Europe arc effected 
, tliietl)- through the following prominent financial circlea: 
^^ADdon, Palis, Antwerp, Amsterdam, Hamburg, Frank- 
^^B, Bremen, and Berlin. 

^^Hq exchuige on Paris, Antwerp, oiid Switzerland, the unit is 
^via franc, and the quotation shows the number uf Francs and 
eeatimes to the dollar. Federal Money. In exchange on Anister- 
iw, the unit is the guilder, quoted at its value in cetUii ; on Ham- 
Frankfort, Bremen, and Berlin, the quotation shows the value 
ir r«if/Umark» (marks) in ixiit/f. 

W ItlTTEy EXAMPLES. 

, Find ilie cost 
i Of a bill of exchange on London at 3 days' sight, 
■£393 158, 6d, exchange being quoted at 4.89^, and 
^ at 1.10^. 

OFEHATION. 

£393 ISs. Hd, = £3n3.T75. 

H.81)5 X 393 775 = $1827.529, j/flM valoe of bill. 

JI887JK9 > 1 lOi = J3132.69. value in eyrrent^. 






PSRCEtrTABE . 
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. Of a bill of exchange on Liverpool, for £473 5f 
[ par value, in gold. 

. Of a bill of £625 is. 3d. sterliug, at -LSSJ, gold 1.09J. 

. Of a bill on Farix for 495 francs, at 5.15 francs to 
W the dollar, in gold. 

Operation.— 495 -=- 5, 15 = $8(1.13, gold value of the biU. 



5. Of a bill on Antwerp for 697J francs, at 5.17^ frajics 
to the dollar, in gold. 

6. Of a bill on Geneva, Switzerland, for 1655 francs, 
st 5.15|, in enirency, gold being 1.0!)|. 

7. Of a bill on Frankfort for 650 murk^, at 94|. in gold. 
OPKKATION.— S.94375 + 4 X 650 = J15S.36. 
AKALysiB,^Since S.!I4| ia the value of 4 marks, 950 marks are 

■worth 650 tioiee | of $.94J. or J163,36- 

8. Of a bill on Jierlin for 1750 niai-ks, unotod at DGJ-. 
in gold. 

9. Of a bill of Hamburg for 215.i marks, at 95fj in 
onrrency, gold being I.IUJ. 

10. Of a bill on Amsterdam for 2500 guildurs, quoted 
at 41|, brokerage J-;;. 

Ofebation.— t.416^S x SSIW = $1040.625. 

$1040,625*: ,00} = $3.60, brokerage. 
$10^.625 -(-$3.60 = $1043.229, cost of bill. 

11. Of a bill on Amsterdam for 1950 gaildei-s, at 41^. 
13. Bought exchange on Amsterdam, at 41J, for 3750 

guildera ; on Hamburg, at 95J for 1000 marks ; and on 
London for £.500, at *4.85. What was the cost of the 
whole in currency, gold selling at 109J? 



■EXrHAKOE. 



^^^13. What will it cost to remit directly from Boston to 
Amsterdam, 12560 guilders, atilj? 

li. What will be the cost of remitting 13550 mnrkji 
from New York to Frankfort, exchange Eelling at 94^, 
^ i gold at 109^ ; brokerage, i% ? 
*t07. What will be the face 

. Of a bill of exchange on London that can be bought 
for *5500, in currency, exchange selling at 4.86, and goM 
at 1.10 ? 

»Opbeation ^5.W0 uurrenc? -:- 1.10 = $5000, gold, (519.) 
$5000 -i- 14.80 - 1028.800 + . 
i;iO2H.B06 = i;lO28 lOs. [Jd. 
2, Of a bill on Manclieshr, England, that can be 
bought for K7500, gold ; rate of exchange, 4.86 ? 

3. Of a bill on Berlin that cost 4i4000 in gold, ex- 
change 93^. 

Opbkatios.— (13000 -i-t.9375lx4= 17000S marts. 
Analtbib.— Since $,98f will hay 4 mackn, $4000 wOl buy 4 limes 
asmBn;mBrksB8$,93J iscontained timesin {4000, or ITOSOf maiks, 

4. Of a bill on Hamburg that cost *550 in gold, ex- 
change 94|? 

6. Of a bill on Frankfort that coat *395. 76 in gold, 
exchange 95^ ? 

6, Of a bill OH Geneva, Switzerland, that cost 1325 in 
gold, exchange at 5, 17? 

Opekatiob.— 5.17 fr.x 325 = 1680.25 francB. 
Ahalysis, -If %\ will bay 5.17 francs, |335 will buy 326 timea 
5.17 franca, or 1680.35 francs. 

7. A merchant in New Orleans gave t*il86, currency, 
ior a bill on Paris, at 5.15-i. What was its face ? 

rS. What is the face of a bill on Antwerp, that may be 
phaeed in New York for 42500, exchange at 5.16J? 



W98 PICIl'JENTAOE. ^^H 

ARBITKATION OF EXOUANGE. ^ 

I 708. Arbitration of Exchange is the process of 

computing tlie coat of exchange between two places by 
means of one or more intermediate exchanges. Sack ex- 
change is said to be indirect, or circuitous. 

By tliis computation thp relative coat of direct and indirect ei- 
chitDge is ascertained. Sometimes, owing to the course of exchange 
I between different places, it is more HdvimtageonB to remit bjthe 
latter tlian by tlie former. 
Arbitration is either mnple or compound. 

709. Simple Arbitration is that in which there 
is but one intermediate place. 

710. Compound Arbitration is that in which 
there are several intermediate places. 



I 



WniTTEH EXHRCISBS, 

711. 1- I owe 1500 marks to a merchant in Frankfort. 
Should I remit directly fvom New York, or through I^on- 
don, exchange on Frankfort being 94, on London 4.87J, 
and in the latter place on Frankfort 30.7.5 marks to the 
pound, and the London brokerage \% 't 
Operatiok.— $.94 X laO0-^4=$852..5O, cost of direct e- 

1500 luarkB -^ 20.75 marks ~ £7359. 

£72.39 + 5!^ =£72.38. 

$4.87i X 72.38 = $352.85. 

$352.85 - $353.50 = $.35, loss lij ind, escliuige. 
2. What will it cost to remit from Boston to Berlin 
750 marks, by indirect exchange, through Paris, eschange 
in New York on Paris being at 5.15, and 4 marks 
at Paris being worth 4.91 franCB, the brokerage being 
at J-;?? 
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. What will it cost to remit 3500 gnildera from New 
irt to Amsterdam, through London and Paris, the rates 
Fexchange being as follows : at New York on London 
13. at London on Paris ■^4,75 francs to the pound, and 
Paris on Amsterdam 2.0!) franca to the guilder, broken 
B at London and Paris J^, eacli !' 

OPERATION, 

$ X = 2500 guildera. 

1 guilder = 3.09 franca. 

1 fwnp (net) = l.OOJ (with brokerage). 

2476 trauea = SI. 

£1 (net) = £1.00i (with brokerage). 



£1 



y concellntion, 



iSOO X a. 09 X 1.00| X l.OOJi X 4.61 
24.75 
lOOxlflxl.OO^xLOCI^xl.ei _ 



$1023.22. 

AsaIjTSIH.— Since the members of each, equation are equal, the 
product of the corresponding nienibera of anj number at equations 
are equal ; lience, the product of all the second members divided by 
thm product of alt the first members except one, must give that 
,ber, which is the value required. 






A merchant in St. Louis direcia his agent in New 
'ork to draw upon Philadelphia at l^ discount, for 
^1500 due from the sale of mdse. ; he then draws upon 
the New York agent, at 2% premium, for the proceeds, 
allowing the agent to rosei've J^^ commission. What 
does he realize from his mdse. ? 




(a!)Sl.L. 


= 1500 Phlliideli.!iia. 


100 Phil. 


= Sg N. York, 


100 N. Y. 


= 102 St. Louis. 



1 = .985 (uet proceeds), 

cancellation, .15 x 99x 103 x ,985 = 81507.13. 






PEKCEN'TAQR. 



Analtsis.— $100 OD Phjiadelphia = |93 on N. Y., and $100 oo 
N. Y. = fWi aa St. Louis ; and dnce the agent reserves j ^ aim.- 
tioD, $1 realized = $.990 net proceeds. Arranging, canceUing, 
■nd muitipljing. we find the result to be $1507,13. 

HiTLB. — I. Represent the required sum by [x), with the 
proper unit of currency affixed, and place it equal to the 
given sum on the right. 

II. Arranffe the given rates of exchajige so thai in any 
two consecutive equations the same unit of currency shall 
stand on opposite sides. 

III. Wlien there is commission for drawing, place 1 minus 
.the rale on the left if (he cost of exchange is requiredt and 

on the right if proceeds are required ; and when there is 
commission for Temitting, place 1 plus the rate on the 
right if cost is required, and on the left if proceeds are 
required. 

IV. Divide the product of the numbers on the right iy 
the product of the numbers on the left, canceling equal fac- 
tors, and the result will be the required sum. 



1 on tlie sole af a draft ; 
n the pUTchdiif price of a 

called the Chain Bide. 



)iiunisBirjn far drawing 
commission for remitting is 
draft. 

The above method of operation . 

5. K at New York exchange on London is 4.84^, and 
at London on Paris it ia 25.73 frnnca to tho £, what ie 
the arbitrated course of exchange between New York and 
Paris? 

. If in London exchange on Paris ia 25.71, and in 
New York on Paris it is 5.15J-, what is the arbitrated 
course of exchange between New York and London ? 



7, A banker in New York remits t.'XiOO to Liverpool 

^y indirect exchange, tki'oiigh Paris, Hamburg, and Am- 

'*terdam, the nites being us follows : in New York on 

^ajTS 5.18 fr. to the dollar, in Paris on Hamburg 1.22 fr. 

'•* the mark, in Hambiirg on Amsterdam l.TO mark tu the 

Srt«ilder, and in Amsterdam 11.83 guilders to the pound 
'■^"terhcg. Uow much sterling will ho have in bank at 
■'— •iverpool, and how mach doos he gain by indirect ex- 
'^li.ange, sterling being worth in New York i.83J? 

8, A merchant in Philadelphia owes a correspondent 
"■"tv Paris 35000 francs. Direct exchange on Paris is 5,15 ; 
^*Xat exchange on London is 4.83, and London exchange 
^-^^^zi Pari8is25.12. Allowing 4^' commission for brokerage 

*- ~t London, whiob is the most advantageous way to remit, 
^*-^fcd by how much P 

9, An American resident at Amsterdam wishing to 
^^■-^■"btain funds from tjie U, S. to the amount of 44500, 
^^^^ects his agent in London to draw on Philadelphia, and 
"^'-^^mit tlie proceeds to him in a draft on Amsterdam, ex- 
^■-^^hangc on London in Phil, selling at 4'.87^, and in Lon- 
"^^^^^on on Amsterdam U.17^ guilders to the pound sterling, 

-^If tlie agent charges eommisfiioii at i% both for drawing 
^^^nd remitting, how much better is this arbitration than 
^^~^o draw directly on the tl. S. at 41J- cents per guilder? 
^^^^ 10. A speciilator residing in Cincinnati, having pnr- 
^^^^^shaeed 165 shares of milroad stock in New Orleans, at 
^^H.*7d;^ remits to his agent in N. York a draft purchased at | 
^^^B S^ premium, directing the agent to remit the sum due on i 
^^^B "^i. Orleans. Now, if exchange on N. Orleans is at |^ dis- 
^^^^ «ount in N. Y.. and the agent's commission for remitting I 
ill i^, how much does the stock cost in Cincinnati ? 



tUli'' PEKCENTaOE. 
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I CUSTOM-HOUSE BUSINESS. 

^1 713. A Custom-Mouse is an office eatablished by 
^H government foi' the transaction of businesB relating to the 
^H collection of customs or duties, and the entry and clear- 
^V ance of vesaele. 

713. A Fort of Entry is a seaport town in whioli 
a cnstom-housc is eatablished. 

714. The Collector of the Fort is the officer ap- 
pointed by govemraent to attend to the collection of 
duties and to other custom-house business. 

715. A Clearance is a certificate given by the Col- 
lector of the port, that a vessel has been, entered and 
cleared according to law. 

B; the entrj/ of a vessel is meant the lodgment of its papere in 
the custom -house, on its arrirtil at the port. 

716. A Manifest is a detailed statement, or invoice, 
of a ship's cargo. 

No goods, warea, or merchandiBe can be brought into the United 
States by an; vessel, unless tbe master hau on board a full tnaqi- 
teet, showing in detail the several items of the cargo, the place 
■where it was shipped, the names of the consignees, etc, 

717. Duties or Customs are taxes levied on im- 
ported goods. 

The general object of such tares is the support of govemment, 
but the; are also designed sometimes (o protect the manufactaring- 
Industiy of a country agEunst foreign competition. 

718. A Tariff is a schedule showing the rates of 
duties fixed by law on all kinds of imported merchandi 

Duties an' of two kinds, Spirijir and Ad Vahrem. I 



I 



I 



merchand iae. t 
Vahrem. ^^^| 



^^Pl9. A Specific Duty is ii fist>d sum imported on 1 
P BTticlea according to theii- weight or measure, but without 1 
! I'fgard to theii- value. I 

720. An Ad Valot'ein Duty is au import duty-l 
Bsseased by a percentage of the value of tlie goods in tlie.J 
country fi'om which they are brought. 1 

Before CQmputing specilic duties, certain deductions, or ullow- 1 
UKs, are made, colled Tare, Leakage. Bmikoge. ele. I 

721, Tare is an ullonanee far the wei^lit of the box, caiik, J 

Iitf, et«. , that contaiuB tlie merchandise. I 

722. Ijcukage is an allowance for waste of iiquoiB imported ■ 
in caaki or barrels. _m 

723i Sveakage ia an allowaace for loss of liqaurs imported^l 
In bottles. 1 

724, Gi'oss Weight or Value is the weight or I 
falne of the good.s before any allowance ia inndo. 1 

726. ^et Weight or Value is the weight or value 1 
of tbe goods after all allowances have been deducted. J 

^^^T WRITTEX EXERCISES. M 

^H^ Find the Duty 1 

1^^^. On 355 yds. of carpeting, invoiced at lis. 6d. perj 

yi. the duty being 50;;;. 1 

HOPEK4T10N. — lis. Bd. = £..17-1. I 

> £.575 X 355 = £204.135. I 

I $48005 (par value of £1) x 204.135 == $903.37. J 

■ 1993.37 X .50 = $496.68, duty. (510,) 1 

S On 50 hhd. of eugar, each containing 500 lb., at 5f. J 
^lA. per lb. ; daty If cts. per lb. I 

3. On 350 boxes of cigars, each containing 100 cigars^J 
invoiced at *7.50 per box ; weight, 12 lb. per 1000 ; duty.'i 
(3.50 per lb., and 25^^' ad valorem. 1 
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4. A wiDe niereiiant in New York imported from Havre 
100 doz. quart bottles of champagae, at $13 per doz., and 
25 casks of shL'i-rj wine, eiicii containing 30 gals., at (2^0 
per gal. Wtiat is the duty, tlio rate on the champagne 
being $6 per dozen, and on the sherry 60 oonts per gal,, 
and 26% ml valorem ? 

Q, Imported from Geneva 25 watches invoiced at 9125 
each, and 15 clocks, at $'67.50. What was the duty, the 
rate being on clocks 25^;, and on watches, 35;^ a<I valorem? 

6. A liquor dealer receives an invoice of 120 dozen pint 
bottles of porter, rated at $.75 per dozen. If 2tJ% of the 
bottles are found broken, what will be the duty at SB cte. 
per gallon ? 

1. H. B. Olaflin & Co. imported SO cases of bleached 
muslins, each case containing 175 pieces of 2i yards 
each, IJ yardfl wide. What was the duty at 5J cts. per 
Bqaai-e yard ? 

8. What was the duty on 10 oases of shawls, average 
weight of each case 213J lb., invoiced at 19375 franca ; 
rate of doty, 50 cts. per lb, and 35;^ ml valorem ? If I pay 
for the invoice with a bill of exchange bonglit at 5.15J, 
and pay charges amounting to $67.50, what do the sliawls 
cost me in currency, gold selling at 1.10 ? 

9. Olmsted & Taylor, of New York, import from 
f^wit^erland 1 case of watches, iuioiced at 7126 francs ; 
duty, 26^ ; charges, fr. lS.50 ; conmiissions, 'i^^. What 
was the cost of the watches in U. S. gold '/ 

10. Importi'd from England 5 cases of cloths and casai- 
meres, not weight, Cfl5 lb. ; value as per invoice, £375 
lOs. What was the duty in American gold, the rate 
being 50 cts. per lb. and 35ii; ad valorem ? 



EQUATION OF PAYMENT?. 

727. Equation of I'aytnents is Llic process ol. 1 
linding tbe average timo for the payment of several sumi 
uf money dne at difEerent times, without loss to debtor ' 
or creditor. 

738. The Equated Time is the date at which the 
SBvaral debts may be discharged by one payment. 

739. Tiie Term of Credit is the time at the 
cipiration of which a debt becomes dae. 

730. Tlie Avera-ge Term of Credit is tbe time'J 
at the end of which the several debts due at different 1 
liates, may ail be paid at once, without loss to debtor or 1 
creditor. 



OB A I, EXERCISES, 

731. 1- The interest of *100 for 3 mo, equals the 
iiterest of ^0 for how many montlia ? 

AltALTSiB.— At tlie same rate, the Intereat of |100 equals the_ 
"ilerrat of 1(50, or oiie-kolf of $100, for twice the time, or G mo. I 

2. The interest of $20 for 4 mo. equals the interest otl 
*10 for how many mo. ? Equals the intereat of 15 tf^Km 
liuff many mo. ? Of *1 ? Of *io ? Of *100 ? 1 

3. The interest of 835 for 6 mo. equals the interest o$'m 
*5 for how many mo. ? Of ^10 ? Of tl ? I 

*. The interest of *1 for C mo, , and of JilOO for 3 mo., 4 
^en together, equals the interest of $1 for how many 1 
montlis ? J 



5. If I borrow (50 Ua 3 ma, for how many UH^V 



I 



should I lend (100 to refty an equal unoniit of interest ? 
AxALTBffi. — The inlciml of $S0 lot 3 iso^ b the same as ihe 
ulEMBt of tl 6v a liBM 3 BO^ w 1^ Mi>. ; ud tbe iuletEM of $1 
iarl50iM.istben«ea> the iatensl of ^00 for ^ of 150 mo., 
orljBO. 

6. If I lend t200 for 3 mot, ftv how long a dme ehoald 
1 hatfi the use of $50 to balance the faror ? 

7. If A borrows of B ftlOOO for 3 roo., what sam 
should A lend B for ft mo. to discharge the obtigation ? 

733. Pbisciple. — Ti« interfat and raft remaining the 
tanu, the greater the priitcipal the ItM the time, and l/t» 
lesg the principal Ihe greater the time. ^^^M 

trSITTBX EIEKCISKS. ^^^M 

733. Find the average term of credit ^^ 

. 1. Of 5300 due in cash, f500 doe in 3 mo., *r50 doe 

in 8 mo., and $950 due in 10 mo. 

ASA1.TBIS.— On 9300. th« first 
pivment, there Ls an Interrat, 
since h is due in e&sh ; the bt. 
of S300 for 3 mo., is the suae *s 
the int. of fl for 1500 mo.i the 
int. of f 75U for 8 ma is the sune 
s£ thai of tl for 601)0 mo.; and 
the inl. of $050 for 10 mo. is the 
aane in Ihe int. of (1 for 9500 mo. 
Therefore, the whole amt. of int. 

is that of $1 tor 1500 mo. + 6000 mo, ~ 950O mo., or ITOOO mo. ; bm 

tile whole debt is $9300: and the int. of S^l for ITOOO mo. is equal 

to the int. of $^500 for ,iVi> "' 'i'™^ >i">- "' ^l i""- 

2. Find the average term of credit of $800 due in 1 mo., 
i7bO dne in 4 mo., and £1000 due in ti mo. 



300 X 





= 




300 X 


3 


= 1500 




750 X 


8 


= 6000 




950 X 


10 


= 9500 




2500 




)i:ooo 








H 


mo. 



'EliCATION OF PATMKNTB 



lor 






fejtuLE. — I. Multiply pack payment by Us tenn. ofcredUj 
and divide ike aitm of Ike products by the sum of the 
merits; the quotient is the average term of credit. 

II. (To find the equated time of payment,) Add 
aoerage term of credit to the date at which the several 
credits begin. 

3. On the first day of December, 187fi, a man gave 
3 notes, the first for *500 payable in 3 mo. ; the second 
for *750 payable in 6 mo. ; ajid the third for SiaOO paya- 
ble in 9 mo. What was the average term of credit, and 
the equated time of payment ? 

4. Bought merchandise Jan. 1, 1875. as follows : S3o0 
on 2 mo., *500 on 3 mo., $700 on 6 mo. What is the 
equated time of payment ? 

5. A person owea a debt cf |1680 due in 8 months, of 
which he pays ^ in 3 mo., J in S mo., -^ in 6 mo., and 
■J- in 7 mo. When is the remainder due 'i 

. Bought a bill of goods, amounting to $1500 on 6 
' credit. At the end of 3 mo,, 1 paid 1300 on 
jount, and 3 mo. afterward, paid S400 on account, at 
6 same time giving mj note for the balance. For what 
me was the note drawn ? 



OPERATION. 

300 X 4 = 1200 
400 X 3 = 800 

800 )-J0 00_ 

3A 
0, — 4mo,)-|-^imo.=4Jmo. 

0. Bfter the second payment. 



Anai-YBIB. — $300 paid 

4 mo. before it is due, and 

$100, 3 mo. before it is 

due. are equivalent to the 

leof |1 for 2000 montlis, 



- the 1 



! of J 



) (tbe 



balance) for 3^ mo. beyond 
the Drig'inal time. Hence, 
the note was drawn for 



^M fol 

I 



On a debt of »2500 dne in 8 mo. from Feb. 1, the 
followiag payments were made : May 1, $^50, July 1, 
t300, and Sept. 1, *500. When is the balance due ? 

8. find the average term of credit, and the equated 
time of payment from Dec. 15, of $225 due in 3a da., 
*350 due in 60 da., and 8750 due in 90 da. 

9. Dec. 1, 18T4, purchased goods to the amonnt of 
11200, on the following terms ; 25f^ payable in* cash, 
30^ in 3 mo., 30^^ in 4 mo., and the balance in mo. 
Find the e([uated time of payment, and the cash value of 
the goods, computing discount at 7/c- 

734. To find the equated time wben the terms of 
credit begin at ditTerent dates. 

1. J. Prince bought goods of W. Sloan as follows: 
June 1, ISH, amounting to #350 on 2 mo. credit; July 15, 
1874, *400, on 3 mo. credit ; Aug. 10, *4:50, on 4 mo. 
credit ; Sept. 12, *600, on 6 rao. credit. What is the 
equated time of payment? 



OPEKATIOH. 

$360 due Aug. 1, 360 x 



400 ■' 
450 ■■ 
UOO 


Oct. 15, 4O0 X 75 = 30000 
Dec. 10. 450 ■ 131 = 58950 
Mar. la. 600 X 223 = 188800 




1800 1800 )32a7B0 


t)io iKiua1«(l 1 


time is 124 da, from Aug 1, or Dec. J. 



I 



ANALVeis. — Tomputing tlio tPrms of credit from Aug. 1, the 
earlieit date aX which any of the dehts become due, wo find the 
tenuB of credit to he from Aug. 1 Xo Oct, l.'i, 75 da. ; to Dec. 10, 
181 da., and to March 12, 228 da. The average term of credit is 
therefore 124 da. from Aug. 1, an4tliB«^yia,te4l,imisQoa, S, 



EQrATios or PiTin:yTs. 109 

— AsHnnie as the Htuidard time Ihn latest date. Marcli 12, 
B c^nUiou will theo be oa follows : 

350 X 33B = TSgBO 



450 
600 



4140U 



IBUO ) 178050 
IH)] 
Hence, the equuted time Is 90 <ia. previous to March 18, or Der ■>. 

2. Peake & Co. eeli to Wm. Jones the following bills 
of goods : March 1, 1875, on 60 tlu., *!80'i : April 15, on 
30 da., J350 ; May 20, on 4 mo., $3800. 

What is the equated time for settlement '' 
^^M&ULE. — I. Find the date at which eavh Unit Oecomea due, 
^^HH. From the earliest of Ihe^e dates as a standard cotn- 
^^^■ife the time to each of the otherx. 
^^^pn. Then find the nverage term of credit and equated 
^H|i0 as in (733). 
^^^Fboof, — Compute the terms of credit backward from (he 

latest dale, and subtract the average time from that date 

for the equated time. 

It the earliest date is not the firiit at the month, it is more con- 

TCDJent to assume the.^irrt of the month as the Btandard date. 

3. Bonght miise. us follows : Jan. 15, 18711, on 4 mo., 
$375 ; Feb. 3, on 60 da., t550 ; March 2.5. on 4 too.. 
$1100 ; April 2, on 30 da., *-.i50. Find the equated time. 

4. Ira Blunt, of Gadsden. Ala., bonght of Opdyke & 
Co. the following hills of goods on 4 months' credit : 

Jim. 1, 1874, S650; Feb. 10, §380: Miireh V>. *900; 
March 18, *360 ; April 3, *i600. 

April S, he discounted his bills at 2% per month. Find 
the eqaated time of payment, and the i\aRouti\,. 



PEBCEXTAGE. 



5. Jaxes Suiih 



Thomas Bkow 



March 10, l&H. To mdae. 



April 5, •"' " " 600. 

" 12, " " " 350. 

Allowing 30 days" credit on each of the bills, 
the equated time of pajinent 'f 
6. Purchased goods as follows : 

Sept. 15, 1875, a bill of #375, on 3 moa. 

351.50, " 60 da. | 
415.76, " 30 da. 
500, •' 4 raoB. 
710, " 3 mos. 
. this account Aug. 10, 1876, 



Oct 10, 
•' 28, " 

Not. 3, " 
Dee. 15, " 

What was due ( 
puting iaterest at 7'/i 

7. I have four notes, as follows : the first for $4'^5, due 
April 1, 1875 ; the second for *61 j, due May 10, 1875 ; 
the third for bIoOO, due May US, 1873 ; and the fourth 
for $750, due June 10, 1875. 

At what date should a aiugle note he made payable, to 
be given in exchange for the four uotes ? 



■ 736. An Account is a written statement of debit 

H and credit traneactions, with their respective dates. 

H Bd>it means nbat is owed by the persun ivitb whom Ihe account 

^1 Is kept ; credit, what is due to him from the person keeping the 



AVERAGING ACOOUI^TS. 



736. To Average an Account is to find, cither 



\GLXG ACCOUKI 



^^W equated time of paying the balance, or the cash balance 
at any given time. 
Each item of a. Ixjok acoiuut sliould draw inl«real from the time 






WKITTEX SXBBCISEB. 

17. 1. Find the equated time of paying the balance 
of the following account 
Dr. William Sampson. Cr. 



1876. 1 




11 187G. 









Jan. 11 Tomdse. 




J7M 


Feb. 10 


Bj draft a 


teOda 


$500 


Feb. 1 " " 


t 3 BIO. 


«00 


Mar, 3 


" cash 




71W 


Mar. 15 " ■ 


t6mo. 


1500 


Apr. 15 






Wi 


Ma? 3 ■■ - 


t4mo. 


9U0 











OPEiiATiON 1. {Method by Produets.) 

But. Amt. Dagii. Pitnluel- Paid. Ami. 

Jan, 11. 750 X 10 = 7500 Apr. U. 500 k 108 = 51500 

May 1, HOO x 120 = T800 Mar. 3, 700 x 61 = 42700 

Sept. 16. 1500 X 257 = 38S500 Apr. 15. 300 x 104 ^ 31300 

Pa JOO X 245 = 230500 1600 126400 

ST50 68G500 

1500 laswo 

2250 I5H010Q 

248} I, or 349 da. 
Baliince rlue 249 da. from Jan. 1, or Sept. 7. 
AkAiybib.— -AaBuuiing for conTeniencc Jan. 1 aa the 
dkte, we find as in 734 the t«Tin of credit of each debit amount : 
knd, reckoning from tliesamc date, the time lo each credit amonnt 
Uiiltipl}ing each amount by its time in days, and adding the debit 
and credit prodncts. we find the number of days' interest of {1 Aae 
to the debtor, and the number of days' interest of $1 lie heg already 
Toenred. The difEereuce, 500100, shows tho number of dava' 
est of fl still due. and as the balance ie $2250, the time mi 
,^ of 5G0100 da., or 249 da. Hence, tlte eqwUed time is 24 
from Jan. 1, or &pt. 7. 



M 



M 



TEfirESTAOE. 



Dr. 



OrKRATioa 11. {MtthoShy Interest) 



fToO to Jan. 11 tfrom Jan. lj= JU d<L., i 

600 "Feb. l + 3mo, ^4 luo. 
1500 "Mar, 15 + 8 mu. =8iii.., ]4dii., 
ttOO ■' May 3 + 4 luo. =8 uw. 2 du., 
$3750 
Oe. 
$600 to Feb. 10+ U; 
700 ■' Mar. !l 
800 "Apr. 15 
flSOO 



>. t2,5(C 

24.00C 



»2a6.LU« 



3 mo, 13 da., iiit. at 1% per n»). |17.17 

amc adu., ■■ 1147 

J mo. U da.. '■ ■■ 10^ 

«42.04 

$3de.lO - $42.04 = |lU4.0e, inl. at 1 ^ per mo. due. 
Int, of balauce, J2350, tor 1 mo, , at 1 ?fc = $33.54). 
Hence, $1S4.08 +- $33.50 = 8.18+ wo., or 8 mo, B da. 
8 mo, 6 dft. from Jan. 1, or Sept. 7, Equated 7Vnw. 
In this operation, Vi'/c per amium or 1^, pernio, is aasumed for 
wnvenience ; since (be int. at 1^ pernio, is as many liuiidredlhB 
IB tbere are months, and oue-lhird as many thooBandtlis as there 
ire days, ■IIiub, the int. of $349 for 'i mo, da, ia $4.09 + $,747 
= $5,727(571). 



. Find tlie equated time of the following : 
William Simpsos. 



1874. 






1874, 




Auk. S 


To indBB. at 8 mo 


$7ao 


Oet. 10 By cash . , , 


$500 


Sept. 10 


■' " ■' 3 '■ 


850 


Dec. 15 " draft at (H) da. 


430 


Not, S 




1300 


" 3.-i 1 ■■ caah . , , 


000 


1875. 




' 1875. [ 


Jan, 20 


" Bundr'aatBino 


620 ; Jan. 3 - " , . . aSO 



Rule 1. — I. Find the dnfe at wlikli citrli ili'bit ili-m ix 
due, mill each rredit item is paid or diip. 

TI. Take the frst day of the month in the earliest datfi 
o/i ei/her side of the accoimt an a glandard date, and mul- 



EA V E P A G I H W A C C I' X T S . 
each sum due or paid by ike number of d 
Us time and the standard date. 

III. Add the products, and their difference divided by 
the balance due ■mill gioe the ■tutmber of days between the 
standard dale and the equaled time. Or, 

Rule 3. — Find Iht time of each item from the standard 
date as before, and compute the interest on each at 1^ a 
month. The diffm-ence between Ike amount of interest on 
each side divided by the interest of the balance at l%for 
one month will be the equaled timfi. 

When the tenna of credit are long, Rale 3. gives the shorter 
mctliod. 

3. Find the eqnatfld time of the following, allowing 
60 da. credit on each debit item : 
Dr. John Drisc-oll. Cr. 



J877. 




i| 1877. 







June 1 


TomdBe. . . 


*B50 'lAug. 1 


Bycaah . . 


»700 


July e 




•iiXi ||Sept.30 




1000 


Sept. 8 




1000 Nov. 1 




1200 


Oct. 20 




3600 I! 







4. What ia the e(]uated time for the payment of the 
balance of the following account, allowing 4 months* 
credit on all the debit items? 
Dr. DoDD, Brown & Co. (Jr. 



1878. 






1878, 






Jan. 20 


To radae. . . 


S570 


Feb, 14 


BvmdMe. . . 


$490 


" 28 






300 


Mar. I 


■■ cash . . 


1000 


Feb.U 






720 


Apr. 3 




1800 


" 30 






B.S5 








Mar. 10 






IISO 








" 88 






980 








Apr, 15 


'■ 




475 












^^^^H 










^^^^^ 



1514 



P'BROBWtAHB. 



738> 1. Find tlic cash balance of the following account:^ 
' on the 23d of August, allowing interest at 6% : 
I Dr. George Hammond. Cr. 



187B. I 

, Mar.ie.To 

Apr. 8] -■' 

I May 10, ■' 



1875, I 

Maj 10 i Bt (Msli 

July 1 ■' ■■ 

Aug.iaj •' ■■ 



$800 



Opkration. — By avflDLging tlie uccount, the eqaated time for 
piylag the balance, $1100, is found to be Nuc. 4. (734,> 

True present worth of JllOO for 74 da. (from Aug. 23 tu Nov. 4) 
1b {1066.60, or uasli balance Aug. 22. 

Or, by Interent Metlmd, as follows : 



Int. of taOO, from Jnne 1 
■■ " 700, ■■ Aug. 



:. Aug. ! 



Cr. 



8 da., t8.71 (574.) 



Int. of *1000, from Aug. 33 to Nov. 10, 80 da., $18.15 
May 10 '■ Aug. 23, 104dB, 3 18 
.Inly 1" •' 53 da., a43 

oOO, " Aug. 15" " 7 da. 

$2 
8. BO 
Balance of interest due Hammond, 
IllOn - $13.38 = tl08«.63, Caah Balance, Aug. 32. 



$8.90 

$18.15 ^^H 

S18 ^^H 

^^H 

$23.28 ^^M 

8.90 ^^H 



Analysis. — Cliarge Hammond with interest on each debit item 
from the time it is due to date ot settlement, and credit him with 
intereat on each sum paid from the date of payment to date of set- 
tlement, also on each debit item which becomes due after the date 
of Bettlemeut. Hence, he is entitled to intereeC on $1000 from 
Aug. 32 to Nov. 10. As the balance of iuterest is in favor of Ham- 
mond. It must be deducted f rora the balance of the account, to ob- 
tain the cash balance. There is a sliglit difference in the results, 
hut the interest method is the more accurate. By the use of Inter. 
eet Tables, it is also the flhoTtei: of I'be \> 



AVERAOISQ ACCOUNTS. 



I. — I. Average the account, and find the & 
time of payment of the balance. 

II. If the date of settlement is prior to the equated time,M 
find the present worth of the balance of account for the 
cash balance; if later, find the interest of the balance of 
account for the intervening time, arid add it to find the 
cash balance. Or, 



Bulb 3. — Find the interest on each debit and credit 
item, from the time it is due oj- paid to the date of settle' 
meni, placing on the same side of the account Hie interest 
on eac/i item due prior to the date of settlement, and on the 
apposite side the interest on each item due after the date 
of settlement. If the balance of interest is on the same side 
08 the balance of the account, add it, if on the other side 
subtract it; and the result will be the cash balance at the 
date of settlement. 

3. I owe *loOO due May 1, and *-750 due Aug. 15. If 
I give my note at 30 da. for $450, June 1, and pay 1370 
in cash July 15, what is the equated time for paying the 
balance ; and what would he due in cash Dec, 10, allow- 
ing interest at TfJ? I 



3. When is 
per avei-age ? 



the balance of the following account due 



0. B. TiMpaoN. 



1S76. 




1 


1875. 








inclae.innsOdB. . 




Oct. a 


Byceh 


IIM.W 


Sept. fl " 


•■ ®snaa. . 


1 4».(n 




" DOteOgOdn. . 


4M.00 


Nov. 1 " 


" @WdL . 


BBT-BB 


DecW 


" HBh .... 


flOO-OO 




" asoto. 


{ iwo-oo' 














^^M 




^^^^■1 



118 paBOBKTAOB. 

4. VVh»t is the eaah balance of the above uceouiit J( 
ISfe, allowing interest at 10% 'f 

5. Find the equated time, and cash balance July 
ttie following, allowing "i^ interest : 

Gr. Thomas Smith. 



I 



Jan. 4 


To mdse. @ 4 mo. 


$1000 i{ Feb, 1 B7mdBe.©4tua 


$600 


" 6 


■' " @3mo. 


1500|;Miir. 2| ■■ cask . . , 


aooo 


Apr. 10 


" " @60da. 


3000 - as] " " . . . 


SISO 


■■ 88 


" ■■ @30<ia. 


SBOO Apr.161 ■■ '■ . , , 


, 800 



C. Average the following account, and find for what 
amount a note at (iO days should be given Aug. 1, to pay 
the balance, interest at G%. 
Dr. Oesok HiKMAK. Or. 



1875. 
Apr. 2 
May 15 



I i] 1875. 

Tociiargfti . i $87.25, Feb. 25 BymdBe.@8iB 

'■ ■■ .1 a5.7s|Mttr. 8 '■ " @6 ' 

j I Apr. 1 '■ " @6 ' 



9600 



739. 1. Average the following .4ccownf iSite, and find 
when the net proceeds are due. (543.) 

Account Sales of 1200 bbls. of Jlonr received from 
l^ith, Tyler £ Co., Cincinnati. 



Qiuintily, 



1870. 
May 1 



J. Brooke 
W. Long 
A. Bruce 
W. Case 




A V E R A C 1 S (1 A C C U X T S . 



Chakbes, 

reight $674.50 

■■ '■ Cartagp ar.5o 

May 1. Stocajre 101.00 

Commi3si.in uu $721S, (^ 3] V . . . I(i3.34 

t Total cLargea {1065.8 4 
Net proceeds dne per averagt $6149. 



1 



OPKHATION. 

BLrerage of Bale», fuund hj the method of Equatioo of Pay ments, 

I; 7, wbicli is the date at which the (»>mmiiidoii i« duo. 

%TeisgB of charges, iacluding commisaion {Oct. 1), Ma}/ i'S. 

Equated time of $7315 due Oct. 1, and $10U5.34 due Majr 33, Oet.i-J, 

date when the net proceeds are due. 

Rule. — I. Average the sales alone, and the resitti will 
be the date ti> be given lo the commission arid guaranty, 

II. Make the sales the credits and the charges the debits, 
and find the equated lime /or paying the balance. 

■2.. Make an account sales, and find the net proceeds 
imd the time the balance is due : 

Wm. Brown, of N.York, soldonacct. of J. Berry, of Chi- 
cago, June 1, 350 hu. Winter Wheat, @ *1.35, at 60 dii. ; 
June 15, 27(i bu. Spring Wheat, @ *!. 75, at 90 da. ; July 3, 
1260 bu. Indian Com, @ *.?9, at 6 mo.; and July 10, 
375 Im. Hyf, @ $1.02, at 3 mo. Paid freight. May 28, 
♦567.50 ; cartage. May 30, Si22.50 ; inBitrance, June 5, 
^^^05 ; and charged com. at ^^^r. and IJJJ for guaranty, 
^Hj|. Sold on account of Bi'own, Sampson & Co., at 6 
^K : Oct. 1, 1874, ]3 hhd. sugar, averaging 1520 lb., @ 
^^S-J ; Oct. 5, 15 chests Hyson Tea, each i)5 lb., ® «1.05. 
Paid charges : Oct. 3, Inaumnce, $85 ; Oct. 10, Cooper- 
age, etc., *24.50 : Oct. 20, Cartage, 1125. Cliarged com- 
mission and guaranty, 4^^'. Make an account sales, and 
find the equated time for paying tJie net proceeds. 





>EaGENTAOE. ^^^^^^^^H 


SYNOPSIS FOK REVIEW. ^H 


' 


. Exchange, S. Dtmiet^ Exehajigt. 3. Jfbr- 




eisn JSrehaiige. 4. Bill of Exehauga. S. 


1. Defa. . 


Set of Eichang*. 0, Sighi Draft or BiU. 




7. Tima Divft or SiU. 8, Baser or Bt- 




mitter. 6. AeeepCatme. 10. Par of Exehonsr: 




11. Course or Bate of Eerthange. 


3. Fonna. 


. A Sight Draft. 2. Set of Exeluinge. 


8. Inlaud ) 


■ ^****- \ To find \ CoKofLroft. Formula. 
.701. \ ^"^""^t^tee^/Dr^. 


ExGh. 1 




1 DefB i^- -^ffWeyirJaouHt. 


4 Foreign 


■ * 3. Stertiiig BiUK. or Exchange. 


Exuli'ee. 


3. Eschauge with Europe— how effected. 




3. 706. 1 T R ^ i CoitofBrn. 




B. Arbitra- 


( 1. ArbUraiion ^ Exehangt. 




1. DefB. J 3. mmple ArfniraHoa. 


Bscli-ge. 


\ 3. Componnd Arbitration. 


, 3. Rale. 1. 11. UI, IV, 




" 1. CiMoja ffouie. 3. Port qf 




Entry. 3. CoUe-^tor. 4. 




Okarance. 5. Mauife*t. 6, 


Cdbtom- 

HOUSE 


1. Defs. .j Dutiei or Cuatoina. 1. Tanff. 


i^. Specific Buty. 9.AdVal- 


orm Duty. 10. ffnws Wght. 




11. mt Weight- 




2. 726. To find the Duty. 






1. Equation of Payment: ft. 




1. Deft. 


Equaled Time. 8. Term of 
Credit. 4. Ateragc Tcrmof 


Equatiob 




Credit. 


OF Patm'ts, 


3. Principle. 




3. 733, Bule, I. U. 




4. 734. Rule, I, II. III. Proof. 




1. Defa. LAcewinfi. ToAuTagianAtet. 


AVEBAGIKO 


3. 737. Rule 1, I, II, lU. Rule 2. i 


ACCOUNTB. 


3.738. Rulel.r, II, Ruled, ^^H 




4. 739. Rule. I, n. .^^H 




i 



EXMJtClSlSS. 

741. 1. A father is 30 yeai's old, iind his son 6 ; how 
many times as old as the son is tlie father? 

2. 30 are how many times 6 ? 30 H- 6 = ? 

3. What part of $30 are *(> ? Of 20 cents are 5 cents ? 
i. What is the i-clation of 8 to 2 ? Of 40 rd. to 4 rtl ? 
5. What relation has la to 3 ? 60 lb. to 20 lb.? 
Compare the following, and give their relative values. 
t>. 75 with 5. I 9. t with 7. I Vi. $.6 with *.a. 

7. 35 with (if 10. Hi with 3J. 13. .42 with .3. 

8. 1 with 7. I 11. .9 with .3. I 14. J with f ^ 

DEFINITIONS. 

742. Ratio is the relation between two numbers of 
the same unit value, e."i]jresBed by the quotient of the first 
divided by the second. Thus the ratio of Vi to 4 is 
12 ~ 4 = 3. 

743. The Sign of ratio is the colon { ; ), or the sign 
of division with the line omitted. 

Thus, the ratio of D to H is expressed 9 : 3. or B-i-S. or iu the form 
of a fraction i. and ia reti, the rftiio of 9 to 3, ar 9 divided by 3. 

744. The lemia of a ratio are the two numbers 
compared. 

74S> The Antecedent is the first term, or dividend. 
746, The Consequent is the second term, or divisor. 



d_l 



747. The Value of a ratio is the quotient of the tiati 
t dent divided hy the oouaequent, aud is au abstract number. 

Thus. In the ratio (IS : %'&. $18 and $6 are the t»rmii of the nitiQ : 
{18 is the antecedent ; $(> is the iMMequeni i and it, the quotieot of 
^'916 -i- $0, is the xxUm of tlie ratio. 

748. A Simple Ratio is the ralio of two numbers ; 
B 10 : 5. 

749. A Compound. Matio is the ratio of the 
products of the corresponding terms of two or more sim- 
ple ratios. 

Thus the ratio compounded of the ample ratios, 
8 : 4J ^ ^ ( (8;4)«(9: 12)) „ .„ 

9: laf'^'^y'^^^'^^ior, 8x9:4x13 H"^*^ 

When the multiplication is performed the TtauU is a timpU ratio. 

750. The Reciprocal of a ratio is 1 divided by the 
ratio (196). or it is the consequent divided by the ante- 
cedent. Tliua the ratio of 8 to 9 ia 8 : 9, or J, and-its 

reciprocal is %. 

The ratio of two fraetiona is obtained by redndng them to a 
common denominator, when they ore to each other as their name' 
ratorB(241). V 

If the terms of a ratio are denominate numbers, they must be 
reduced to the same unit value. 

751. From the preceding definitions and illustratioQG 

are deduced the following 
FoHMDLAS. — 1. The Ratio = Antecedent -^Conseqitsnt. 
3. 77ie Consequent = Anteeedent-i- Ratio. 
3. The Aji/ecedenl = (ItmRWi'we-ntic.Ra^io, 



^ 



^^*7S2, Since tho antecedent is a dividend, and the coit 
seqnent a divisor, any cliange in either or both of tfe 
tenns of a ratio will affect its value according to the l»ffsl 
of division or of fractions (300), wliich hwe become tb( 



General PRiNriPLES op Ratio, 

1. Multiplying the antecedent or \ 



^^B Dividing the connequenti 
^^H. Dividing the antecedent, or 

^H Mvltiplying the consequent, 
^H^ MuUiplyitig or dividing both 
^r antecedent and consequent bg 

the same number. 



Multiplies the Tati^ 



Dic'iden the ratio. 



Does not change the 
rntio. 



f 



753. These principles may be embraced in one | 

GENERAL LAVF. 

A change in the antecedent produces a like change in 
the ratio; but a change in the consequent produces an 
•FosiTE change in the ratio. 



T54. 1. Express the ratio of 11 to 4 ; of 16 to S : of 80 
to6f ; of *36 to *13 ; of SI lb. to 2? lb. ; of 4|-bu. to9bu. 

2. Can yon express the ratio between |15 and 5 lb. ? 
Why not ? 

3. Indicate the ratio of 18 to 20 in two forms. What 
are the iemis of the ratio? The antecedent f The con- 
tief/nent? The kine? of ratio? The rahie of the ratio. 

In like manner express, analyze, and give the value, 

4. Of 80 to 120 ; of I9i to 37^ ; of 16^ to | 



, Ofe.3 to 1.3; of ^ to t\ ; i,f - - 



2x^Ty,4'i 



I 



I 123 RdTIO. 

C, Tlie iLiitucPiientji of a ratio are 'i aud 11*, and the 
foiiaeqitents, 5 and 4. What is the value of the ratio? 

', The tirat terms of a riitio aie 18, 12, and 30, the 

, second, 54, ij, and 15. What iH the kind of ratio ? Ex- 

press in ihree fnrmx. Fiud its value in the lowest terms. 

Solve, and state the/orninla applied to the following : 

S. The consequent is 3^, the antecedent ^ ; what U 

I the ratio ? 

9. The antecedent is 60, tiie ratio 7 ; what is the ecm- 
sequent? 

10. The consequent is *(i.!3ij-, the ratio tl ; what-is 
the antecedent? * 

11. The ratio is 2|-, the antecedent J of 4 ; ^^^^ is *he 
consequent ? 

13, The ratio is 6, the couseqnent 1 wk. 3 da. 13 hr, ; 
what i^ the antecedent? 

13. Express the ratio of 130 to 80, and give its value 
in the lowest terms. 

14. Make such changes in the last example a^ will 
iUnatrate Phis. 1. 

15. With the same example, illustrate Pbis. 3. 

16. niustrate by the same example Peik. 3. ^H 

17. Find the rmprocul of the ratio of 75 to 15. JB 

18. Find the reciprocal of the ratio of 3 qt. 1 pt £6 
4 gal. 1 qt, 1 pt:. 

What if- the ratio 

19. Of 40 hu. 4.5 pk. to 25 bu. 3 pk. 1 qt. 
30. Of 6 A. 110 P. to 10 A. 60 P. 
21. Of 23 lb. 11 oz. 4 pwt to 19 lb. 6 oz. 8 

f i 







ORAL KX !■: II VISES. 

765. 1. What is the ratio of 4 to 2 ? Of 6 to 1 ? Of 
14 to 7? Of 21 to 3? 

2. Find two numbers that have the same iiiiotient as 
8-hS. As 37 -=-3. As Ki -^ 4. As 30 -=-15. Aa 4-t-J. 

3. Exprras in the form of a fraction [he ratio of 36 to 
13. Of32to8. 

4. Express in both forma iho ratio of two other iinnv- 
bere equal to the ratio of 10 to i. Of ] 5 to 5. Of 13 to 3. 

i5. If 4 atampB cost 12 cents, what will SO stamps cost 
fit the same rate ? 
6. What number divided by 12, gives the Kame quo- 
*ient its 30-^4? 
7. What number has the same ratio to 13, that 20 has 
to 4? 
8. To what number has 48 tho some ratio tJiat 80 has 
io 5 ? That 24 has to H ? 
9. The ratio of 20 to 6 is the same as the ratio of what 
nombw to 4 ? To fi ? To 5-^ ? To 6^- ? 

10. The ratio of 43 to is the same as the ratio of 15 
9 what number? Of -'iO to what number ? 

i is to 7 as 8 is to what number ? 
[ 18. 56 is to_8 as what number is to 5 ? 
'13. 63 -4- what number equals the ratio of 30 to 4 



10. 

I 



J 



I DEFINITIONS. '^^^^^ 

I ^m^, a J*n»portion is au eqaation in which eacl' 
I nninher is a mtio ; or it ia an equality of ratios. 

■ 757> The uijiiulity of the two ratios may be iudicateil 
nby the Hign = or by the double colon : : 

B ThuH, WH luA? liiiUmte that the ratio of 8 u> 4 ia eqnaj to that of 

y# U) it, In may »f thi^ follnwing ways : 

I 8;4^(l:a. B : 4 : : : ». ^ = | 8 + 4 = <i + 3. 

■ This proportion, in any at ita forms, is read. The ratio offi to ^ ia 
W tjual to the raUo tff 6 to .i, or, f U to i at G ia lo J. 

I 158. Minoe oacli ratio tonaiatB of two terms, every pi-o- 
V portion muBl ooneist of at least four terms. Eooh ratio is 
I Mllotl a Vouplet, and each term is called a Proporiiotutl. 
I 7S9. The Antecedents of a proportion are the first 
I ftnd third terms, that is, tlic iLntocedents of its ratios. 

7flO. The Consequents arc the second and fourth 
tunim. or tlio oonscqaents of its ratios. 

761. The Extremes are the first and fourth terms. 

702. The Means are the second and third terras. 

Ill the proportion 8 ; 4 : ; 10 : fi, 8, 4. II), mid 5 Are 'be proprir- 
thnaU ; K : 4 1« the first rmiplet, 10 ; 5 tliH second cdnplei ; 8 and 10 
tre the (inteeedentf, 4 a.nd 9 are the eontequenU : 8 and S are the m- 
trftDM, 4 uid 10 are the meajui. 

lliref niimbira are proportional, when tlie ratio of the first tn the 
wcond ii eqnal to the ratio of the serond to the thirf. Thus the 
numbera 4, 10, and US are proportional, since 4 ; 10 = 10 : 2S, the 
ratio of eocli couplet beiiiy; |. 

When three numbers are proponinnal, tliE second term is callnd 
M M^t PropOTtiowA between the othex two. 



e pnportk 

7). RedaciDg lliese Cractiona to Hjuivalent i 
"5 10x4 





763. Principles. — 1. The product of the extremea of 
a proportion is equal to the product of the m-eans. 

2. The product of the extremes divided by either mean 
wiU give the other wean. 

3. The prodni-i of the means divided by either esctre^f 
wiU give the other exlremc. ^d 



764. 1. The ratio of 4 to 10 is equal to the ratio of G 
to 15. Express the proportion in all its forms (757). 

Drill Erereise. — How many terina has a pfoportion ? What are 
they called ? How many ralios t What are they called ? 

Name the proportional a in example 1 ; the coupletB ; the ante- 
(sedents; the consequents • the extremt!!:* ; the means. What is the 
product of the extremee ? Of the means 1 What is the dWdend 
of the first ratio 1 The dirieor of the second ratio t The divisor 
of Iha Bret ratio? Ttje dividend of the second ratio; in tlie frac- 
tional form what are the numerators ? The denominators 1 

2. The mtio of 6 to 15 equals the ratio of 8 to 20 

3. Thf ratio of -4- to IH equals the ratio of 6 to 24, 
Cfaaifge to the form of equations hy Prin. 1 ; 

4. 12 : 1728 : : 1 : 144. I 6. 27.03 : 9.01 : : 16.05 : 

5. 21:17 1:20:143^. I 7. | : f : : I : A- 

8. The estremeB are 15 and 48, and one of the raea 
» 10. Find the other mean. 

9. The means are 25 and 75, and one of the extremj 
is ISJ. Find the other estreme. 



The retiiiirod or omitted term in n proportion, or in an operati*'"' 
will hereafter be repreaented by a:. 

Fiiiil the term omitted in each of thu follonTngp J***". 
portions : 

U. 8:52x30:3-. 17. iJjKL :a;jd. :: «!)i:«37.25- 

18. 13 : LT :; 1 : la. 18. .r : 9.01 :: 16.05 : 5.35. 

18. x:-iQ:: 120 : 50. j 19. j yd. : a; yd. : ; $J : S59.0625. 

14. *60'.ii::x:i. 20. ^:|;:a!:f. 

1 8. 3.5 : fi3.5 : : 5 : t. 21. ,r : 38^ ; : SJ : 76J. 

16. 1175.35 : «.r :: i : f ' 22. 7.5 : 18 :: j; oz. : 7-^ m. 

SIMPLE PROPORTION. 

76ff> A Simple Proportion is an expression of 
equality between two simple ratios. It is used to Bolve 
problems of whiob three terms are given, and the fourth 
is required. 

Of till' lliree glvvn numbers, two wnat tlw^ be of the same 
kind ; nnd the Ihird, of tlie sbdip kind S9 the requiri^ term. 

766. A Statement is the arrangement of these 
terms in the form of a proportion. 

tTRITTES EXERCSSEa. 

161. 1. If 4 tons of coal cost |34, what will be the 
I cost of 12 tons at the same rate ? 

STATKMKNT. Ahaltbis. — Since 4 tona and 12 

4 T. : 1 -2 T. ; ; *34 : *a: to^s haye the same unit value, they 

can l)e compared, and will fonu one 

OPe RATlOK- couplet of the proportion. 

18x34 ^ 4 = * 7 a For the same reason |S4 the oort 

' Or By cancellation. "' * ^"°^- '^"^ ^ '^^ "^^ "' ^^ '<™»- 

to' « j * ^"^^ form the other oouplet. 

ta; = iliL*i- = |72 Then by Pbik. 3,ix= 34=<1S +4 



PROPORTION, 



iSI 



.(763, Puts. 1.) Inpradicc, llmf numbeij 
geDerally 
niido He antecedent or the gecond couplet or Ckird term of the pro- 
[wrtIon,Bad the required term, t,the fourth 

-ouplet are bo aiTaD^;ed as to have the same ratio lo each othWi 
'he terms of the second couplet, hove to Bach other, which. 
Bisilj- detennined hy inspection. The product of the a 
^' divided by tlie given estrenie 4, givea the other 
feqtiired leim. |73, (763, Pkin. a,) 

^''Ui fxerdetn like the following, will aoon make the pu] 
*W*liar with the priuciplea and operations of proporti 

II 4 horses eat 12- bushels of oats in a given time, 
many bushels will 20 hoi'ses eat in the same time ? 

this Bsample, what two numhers have IJie same unit value? 
Wtai ilo they form 1 What is the denomination of the third term ? 
Of ihe reqTiired term ? What is the antecedent of the second 
couplet! From the conditions of the qnestion, is the consequent 
of the second conplet or required term, greater or leas than the 
antecedent t If greater, how must the antecedent and consequent 
of the first couplet compare with each other? If less, how com- 
t SO tfl 4! 



k 



IS geuerauj " 

I of the pro- 
«ruis of the u 

each othw^^^^J 
which. ll^^^H 

the puittj^^^l 



pare! What is the ratio of the first couplet 
Make the statement. Uow is the required ti 



mmber 



If 96 cords of wood cost 1240, what vdU 40 cords cost ? 
If ao lb. of sugar ecst *1.80, find the coat of 45^b. 
If 18 bu. of wheat make 4 barrels of flour, how many 
lis will 200 bu. make ? 



E. — I. Mai:e the datement so thai two of the giiien 
fkber» which are of the same unit valve, shall Jomi th^ 
first couplet of th^ proportion, and have a ratio equal i 
the ratio of the third given term to the required temt. 

S. Divide the product of the means by the given extreTne, ' 
\6git0tient will be the number requtrcd. 



rnoPOETroTT. 



CAOSE AND EFFECT. 
768. The terme of a propordon have not only the 
relations of magnitude, but also the relations of cause 
and effect. 

Every problem in proportion may bo eoneidered as a 
comparison of iwo causes and Itoo effects. 
. TbuH, If 4 toiiH OH a. ctiiie, will bring wlien s 
I 13 tosH ax a eaim will bring |73 a« an iiffeel. 
' eaute draw 10 tons as nn effect. {) hoiBea as . 
tons as an tffect. 

'^G&. Since like caUHcs produce Uko effects, the ratio 
of two like canses equals the ratio of two like effecta pro- 
duced by these causes. Hence. 

1st cause ; !^d cause : : 1st etfect : ;id effect. 



Id, |34 aa an effect. 
Or, if (i Lorees as a 
. caum nill draw 15 



atio 
pro-_J 

II 
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W BITX H X ESSRC IS Ba. 

770. 1. If 8 men earn |i33 in one week, how much will 
16 men earn at the same rate, in the same time !■" 

STATEMEST. ANALYSIS, —Itl tllis BS- 

iBt canw;. ad copse. 1st sffBtl. ^ cflbtl. ample au e/«{ is required. 

8 men' : 1j men ;: *3^ : -fa: 'n.e flrat caaae is 8 men, 

_ _ ihp second cause 15 men. 

OPBKATIOS. , . , 

»nd alnce tney are like 

tj; = 15 X 32 -h 8 = !|i(10 causea tbey cau be ccra- 

The effecl of llie first cause ie $aa eai'ned, the effect of tUe second 
cause is %x earned, <ir tlie Tei/iiircd term. Since like effects have 
the eame ratio aa their citusefl (760), the causea mar form the 
first couplet, and the eftecta the second oottplet of the pn)portion. 
The required term is readily obtainpd by (70!{, !i), 

3. If 30 bushels of wheat produce fi barrels of flonr. 
bow many bushels will be veumtiiiV \o ^loi-a.^sa 'U ban-els ? 




)bii. 



BTATBaKNT. AKAI.l 

ad cttuHo. i"i oiftcu 3(1 (iffiTi. ample 
j: bii : : d bbl. : U bbl. The Htsi 



rbu. = au X ai^-fl 



tUe Hacoad cause 
iir tUe reiiiiired Utoj. 
= 80bu. Tha effect of tUe 

taiiBe is fl bbl. of Hoiui, 
tlie cffcict o( the second cauB« is 84 bbl. d( Hour. Sinco like 
Imrc the some ratio aa their ejects i,70H), the statenieat 1b made 
as in Ex. 1, and the Ti^iiiiired term foiuid bv (703, S). 

3. If o horses consume 10 tous of hay in 8 mo,, how 
many horses will consume IS tons in the same time ? 

Sriii Exereiie.—\ii. this example, what is the first caaseV Tliu 
second caoao ? The ii ret effect V The Becood effect ? Im the re- 
quired t«nu a, cause or mi tlfect? A mean or an extreme! VVhat 
is thp first conplet ! Whnt. the eecoud * Hake the statement. 
Hun is the required tena found t 

4. If 8 yards of cloth cost $6, how muny yards can be 
bonghi for $75? 

5. lluw many men will be requii'ed to build it2 rods of 
wall in the samo time that 5 men can build 10 rods 'f 

KuLE, — I. Arrange the terms in the statement so that 
the ratio of the causes which form the first aiuplet, shall 
equal the ratio of the effects which form the seixatd couplet, 
puttimj X in the place of the required term. 

11. If the required t»rni he an e-drmne, divide the pro- 
dw-t of the means by the ;/iven extreme ; // /he required 
term he a mean, diride the product of t/te extremes hy the 
given m«at'. 

To shorten the operation, equal faclJirs in the first and second, ca 
■a the first aiu! Ihird lerius may be canceled, _J 

Solve the following by either of the foregoing methods i* 

6. If 5 eheep can be bought for $30.75, how many 
sheep can be bought, for *398.40 ? 
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When iO barrck of flour uost *lli 
the coei of +T'! barrela of Sour 't 

8. If a railroad train run 30 mlle^ in oO mlu., in what 
time mil it niu 260 miles '' 

, How many bushels of peaches can be purchased for 
I454.40, if 8 bushels cost «10.24 ? 

10. If a horse travel I^ miles in 1 hr. 36 luin., how far, 
[ at the same rate, will he travel iu 15 hours? 

11. How many days will 12 men require to do a piece 
of work, that !)5 men can do in 7J daj-s? 

If f of an acre of land coat tCO, what will 46} nereii 
coat? 

At the rate of 72 yards for £44 16*,, how many 
yardri of clotli c-an be bought for £5 12s. j* - 

14; If -J of a barrel of cider cost $1^, what is the cost 
of I of a barrel ? 

15. If the annual rent of 35 A. 90 P. is ♦■;84.50, how 
much land can be rented for *374.70 ? 

16. What will 87.5 yd. of cloth coat, if 1| yd. cost *1.26 ? 

17. If by Belling $5000 worth of di^ goods, a merchant 
(jftine W5G.25, what amount must he sell to piiii 81000-' 

18. Bought coal at 14.48 per long ton. and sold it at 
•7.^5 per short ton. What was the gain per ton !' 

19. Wliat will be the cost of a pile of wood 80 ft. long, 
4 ft wide, 4 ft. high, if a pile 18 ft. long, 4 ft wide. 6 ft. 
high t!OHt tao.si? 

^^ 20. If 30 bu. of wheat are bought for *44.50. and gold 
^B for $53.50. what is gained on 480 bn. at the same rat^ ? 
^H ai. If a business yield 1:700 net profits in 1 jt. 8 n 
^■- what time will the some business yield $1050 profits? 




COMPOr N D PKOPOBTION. 

^771. A Compound I*roportton in an expresaioE 
"f equality between two ratios, one or both of which are 
compound. 

All the teruiH of every probtem. in compound propoitiOD appear 

»ewpleU, except <»ie. ami this is alwHjn of the ea.me unit value us 
e required term. 
The order of the rstios. aii<l of the terms compoaiog the ratios, is 
e same aa in simple proportion. 
W IlITTEfi EXERCISES. 
773. 1. If IS men buUil 126 r<l. of wall in 60 da., 
working IC hi', a day, how manj 
110 da., working 13 hr. a doy- 

tl8 men : '' men 
60 days : 110 days 
10 houi'ii : 1'^ hours 



" riix«xi» "" 
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rode will 6 men build in 
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462 " 
92J=ird. 



Akai,tbi8. — Ail the terms in this example appear in couplets, ex- 
cept lattrodH, which ia of the BttmeuuitTalue aa the regMmd term, 
and is made the third term of the proportioij , audr rods, the fourth. 

The required number of rods dependa upon (ftrcecondltioua ; lat, 
the nuniber of men employed ; 2d. the number of daja tliej work ; 
and 8d, the number of honra they work each day. 

Coneider each ooudilion sepamlel}', and arrange the termn of the 
same unit value in cniiplets. and raaku the statement aa in umple 
proporti-M (T07)- Tlwii find Ihe renttire4Wnti\i^ ^5fl&,'^\ 



I" 



I 



'■:. ir ^0 lioiffliB cuusuiiif ^li toufi of hay in 9 mo,, liow 
manj tons will 12 liorees eonsame in 18 montlis ■' 

Drill Ekereim — In tliiB pxample, what it) the denomination ot 
the required termf What given number has the same unit value? 
What will be the thi«i term of the proportion? The fourth? 
Howmanj couplets are there? Name tliem. What kind of a ratio 
do they form ? How is the antecedent and cnnsequent of each 
couplet determined ? How is a compound ratio reduced to a simple 
one? Moke tlie ntatement. la tlie requirod term a mean or an 
extreme! How is it lound? (703, 3.) 

3. If $330 will pay the hoard of 4 persons for 8 weeks, 
for how many weeks will $800 pay the hoard of 15 
persons F 

4. If a man walk 192 miles in 6 days, walking 8 hr. a 
day, how far can he walk in 18 days, walking 6 hr. u day ? 

5. If ti laborers can di^ a ditch 34 yards long in 10 
days, how many day^ will SO laborers require to dig a 
ditch 170 yards long? 

Role, — I. Form each couplet of the rompouncl ratio 
from lite numbers given, by comparing those which are of 
the same unit value, arranging fke terms of each in respect 
to the third term of the proportion, ax if it were the first 
couplet of a simple proportion. (767.) 

II. Divide the product of ike second and third terms Sy 
theproduct of thefrxf terms, the quotient wiU be the num- 
ber required. 

Tlie aarae preparation of the terms by rediictiim is U> Im ol>aerved 
BB in aimple i)ropnrtion. 

Whan poBsible, shorten tlie operation by caneeUulioii . Wlien 
the vertical line Is used, write the factors of the diviiieiid on the 
Tight, and the factors of the divisor \\U\i x uft (.VtVU, 



PKOPOKTI 



CAUSE AND EFFECT. 



f73. 1-t we regard tlie conditioiifi of cat-h proltleni 
the comparison i)f (tao muses and Imo fffech, tho coin- 
pound proportion will consist of two ratios, ouo or both 
of which maj" be compound, and tho reqiiimi term will 
be either » simple canse, or effect, or a aingle element of a, 
compound cause, or effect. 

tFR ITTEy EXEBCIS KS. 

774. 1. If 8 men earn *;i^0 in 8 days, how much will' 
13 men eai"n in 4 days? 

STATEMENT. Or. ASALTHB. -y^J 

litcansd. al.ianBo. ^ In this exanipli 

8 men : 12 men ; s the first caaae 1 

8 days - 4 days * ' ' * ■ *■'' I* | iSmtu at work 8 

^ I tS20 ^ clavs, tile sccoud 

OPERATION. ^ vt-l' . ' 



I 

UB ^H 

m- I 

I 

I 



►• 



compound ratio. 

The efEect of the tirst caaee is $320 fiamed, the efFect of the sec- 
ond cause is !(.r earned, and is tlin required term ; the t.wo effects 
form a simple ratio, 

Tbe value of the required term depends upon lini conditionB ; 
iBt, the number of men at work; 2d, the number of days they work. 
Conaider each condition separately, and arraugp the terms of the 
same unit value in couplets, and make a statement in the same man- 
ner an in simple i)roportion. The reitnired term being au ertreme, 
is found by (703, a), 

2. If it cost Ii41.25 to pave a sidewnlk .'i ft. wide and 
75 ft. long, what will if cost to pave a similar walk 8 ft 
wiiJc ami 500 tt. long ? 
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OPORTTOSr. 



3. How inauy days will 21 men i-equire to dig a ditcb 
80 ft. long, 3 ft. wide, and 8 ft. deep, if 7 men can dig a 
ditch 60 ft. long, 8 ft. wide, and 6 ft. deep, iu 13 days? 
Or. 



1:211 
12: if 



21 



OPEHiTION. 



JxKx»()x»x« 



= 2^ da. 



12 



I 



3 x= 2| da. 

ANALysiB.— In tliis esample tlie causes and Lhe eflecls each torm 
tt compound ratio. The required term is an element of the second 
cause and a m&in. Hence divide the product of Elie estremes by 
the product of the given means, and the quotient is the required 
laclflr or term, 31 da. (763, 3). 

4. If 4 liorses consume 4S bushels of oats in 12 dayB, 
how many bushels will 20 horsos consume in 8 weeks ? 

BuLE. — I. Of the given numbms, select those which con- 
stitute the causes, and those which constitute the effects, 
and arrange them in couplets as in simple cause and effect, 
putting X in the place of tJie required term. 

II. If the required term, x, be an extreme, divide the 

I product of the means by the product of the given extremes ; 
if X be a mean, divide the product of the exlremes by the 
product of the gineu means; the quotient will be the re- 
quired term. 
Solve the following by either of the foregoing methods : 
5, Wliat sum of money will produce $300 in 8 mo., if 
*800 produce $70 in 15 months ? , 
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6. If 20 reams of paper are requireil to print 800 copies 
of a book containing '■i'dO pages each, 40 lines on a page, 
how many reams are requii'ed to print 3000 copies of 
400 pages each, 35 lines on a page ? 

I. It 10 men can cut 46 cords of wood in 18 da., work- 
ing 10 hr. a day, how many cords can 40 men eat in 
24 da., working 9 hr. a day ? 

8. What is the cost 36^ yards of cloth IJ yd. wide, 
if 3^ yards IJ yd. wide, cost 83.37^ V 

9. A contractor employs 45 men to complete a work 
in 3 months ; what additional number of men must he 
employ, to finish the work in 2^ months ? 

10. If a vat 16 ft. long, 7 ft. wide, and 15 ft. deep 
holds 384 baiTels, how many barrels will a vat 17J ft. 
long, lOJ ft. wide, and 13 ft. dcflp hold ? 

II. What is the weight of a block of gi'anite 8 ft. long, 

4 it wide, and 10 in. thick, if a similar block 10 ft. long, 

5 ft. wido, and 16 in. thick, weigh 5200 pounds ? 

12. If it cost $15 to carry 20 tons IJ miles, what will 
it coat to carry 400 tons J of a mi!e ? 

13. If it take 13500 bricks to build a wall 200 ft. long, 
20 ft. high, and 16 in. thick, each brn-k being 8 in. long, 

4 in. wide, and 2 in. thick, how man? brick's 10 in. long, 

5 in. wide. 3J in. thiek, will he required to build a wall 
COO ft. long, 24 ft. high, and 20 ft thick ? 

14- What will 1.5 hogsheads ol molasses cost, if ZSJ 
gallons cost $7J[? 

15. At 6}d. for 1^ yards of cotton cloth, how many 
yards can be bought for £10 6s. 8d. ? 

16. If 8T50 gain 1202.50 in 4 yr. 6 mo., what sum will 
gain tl55.52 in 1 yr. mo. ? 



FlSB PROPOBTIOK'- 
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^^m 17. In wbat time can 60 men do a piece of work that 
^B 15 men can do in ^0 days ? 

^H 18. If 2^ yd. oi cloth 6 qnarters wide can be mads from 
^B 1 lb. 12 oz. of wool, how many yards of cloth 4 quarters 
^^K wide can be made from 70 lb. of wool ? 
^H 19. If the nae of $300 for 1 yr. S mo. is worth 4^30, bow 
^^ long, at the same rate, may 1210.25 be retained to be 
worth S43.891 ? 
20. A fnrmer has bay worth $18 a Con, and a merchant 

»haa flonr worth $10 a barrel. If the farmer ask $21 for 
his hay, what should the merchant ask for bis floar ? 
21. How many men will be required to dig a cellar 
45 ft. long, 34.6 ft. wide, and 12.3 ft. deep, in 12 do. of 
8.3 hr. each, if 6 men con dig a similai* one 22,5 ft. long, 
17.3 ft. wide, and 10.25 ft. deep, in 3 da. of 10.25 hr. each? 
23. If a biu 8 ft. long, 4J ft, wide, and 3t^ ft. deep, 
hold 6?J bu., how deep must another bin be made, that is 
18 ft. long and Sf ft. wide, to hold 450 bn. ? 

23. What will 130 lb. of coffee cost, if 10 lb. of sugar 
cost tl.35, and l(i lb. of sugar are worth 5 lb. of coffee ? 

24. Two men have each a farm. A's farm is worth 
$48.75, and B's $43^ ; but in trading A values his at $60 
an acre. What vaSui; should B put upon his ? 

125. If 6 men in 4 mo., working 30 da. for a month, 
and 13 hr. a day, can set the type for 24 books of 300 pp. 
each, 60 lines to the page, 13 words to the line, and an 
average of 6 letters to the word, in how many mouths of 
a da. each, and 10 hr. a day, can 8 men and 4 boys set 
the type for 10 books of 340 pp. each, 52 lines to the 
page, 16 words to the line, and 8 letters to the word, 2 
iof's doing na much as 1 man? 
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77a. 1. If John hufl 10 marblos, William 15 marbles, 
and Churlea 25 marbles, what part of tlie whole has each ? 

2. Two men bought a barrel of flour for *9, the first 
paying &1 and tlie second $0. What pai't of the flour 
belongs to each ? 

3. Three men bought 108 sheep, and as often as the 
first paid #3, the eecoiid paid |i, and the third $5. How 
many sheep should each receive ? 

4. K $45 he divided between two persons, so that of 
every $5, one receives ^% and the other %Z, how mimy 
dollars does each receiye ? 

5. Two men hired a pasture for $36 ; one pat in 3 
horses for 3 weeks, the other 3 horses for 4 weeks. What 

Lonld each pay ? 

DEFINITIONS. 
r776. Partnership is the association of two or more 
sons under a eertaia name, for the transaction of husi- 
H'With an agreement to share the gains and losses. 
'"T77. A Firm, Company or House is any par- 
^Slar partnership association. 

ITTSt Tho Capital ia the money or property invested 
fr &e jxirinerii, called also liicmtiiieni, ot oiut-StoGt. 



779. The ReKOtirces of a 6nD arc the auiounts due 
I it, together irith tht' propertr of all kinds belonging; to 
I it ; called aUo Aa^, or Egtct£. 

780. The Liabtlities of a Gnn are its deU». 

781. The Xet Capital a the fscesa of resources 
over liabilities. 

W K ITTEX mx EBC ItiES. 

783. To apportion guins or losses accordiiv to 
capital invested. 

kl. A and B engage in oade ; A famishes ^00 capital, 
B 9600. They gaiu #'^30 : what is the- profit of each ? 
IBT oPEB.lTIO^^ {By Fraetioat.} 
9100. A. 'a investmeat = ^^ = l of the wliole oqritaL 

soo. a's *■ =-f^\ = i ■ 

tiaoo, nhole 
V , 9^^ " i = tlW, A.'a shue of the g^u. 

" J *3J0 > J = $150, B.'s ■- 

3d operatios. (Bg Proportion.) 

11000 I whole csp.) : |400 (A.'g inv.) : : $350 (irhole gun) : A.'s ahan. 

flOOO (whole cap.): $600(B's inv.) :: |SJO (whole gain): B.'sahua. 

3d opebatios. {B/i Pereeittagi.) 

»|350 gain is ^^ = a5« of Ibe whole capitaL 
$400 X ^- $100, A-'s gaiu ; $000 x .25 = J150, B.'s gain. 
Akaiybis.— (:j<f M'fh^a.) Since f400, A.'s investment, ia -f^%, 
01 ;, of the whole capital, he is entitled to | of the gtiiii, or $100 ; 
and B is entitled to | of the ^in. or 1150. 

id Method. The ratio of $1000, the «-hole capital, to $400. A.'s 
iftveattneot. ia erioal to the ratio of $230. the whole gain, to A.'s 
'share ot the gain. Hence the proportions, etc. 

3d MHhod. Since the gain is SG^ of the whole capital, each 
partner Li entitled to 35 % of his investment as his share of the gain. 
The third method (hy dividend) Is that generally adopted by jotat. 
Mtack wtapjuiies haviag niimerouB «Wie\^o\Cieia. 



PARTyF, R8H1P. 



3. At the end of the year, Norton, Smith & Co. take 
an account of stock, and flud the iiinount of merchandise, 
as per iuveutorj', to he $84(H> ; cash ou hand, $4830 ; due 
from sundry persons. $5■J7;^. Their debts are foniid to 
amonnt to C4333. S. Norton's mveslment in tho busi- 
ness is iSOOO ; K. Smith's, *4000 ; and C. Woodward's, 
42000. Make a statement showing the resourcee, lia- 
bilities, net capital, and not gain; and find each part- 
ner's share of the gain. 



■^ 



I 



Mdse. as per ir 


ventory. 




$8400 
4d50 

5278 
















$18328 




LiaAiUties. 






DebiB due to s 


mdiy pereoos, , 

Set capital. 

Ittvegtmeiifs 




422a/ 

$1:1300 


a. Norton, 






?.jrioo 

■WOO 
2000 




C. Woodward, 










Total inv 


Bimenta . 




911000 




Seterain. 






$3800 


S. Norton's fraptioual part 

H. Smith's 

C. Woodward's ■■ 




,\ of *3:J0O 
/, of $3300 
', of *:330O 


= $1500. 
= $1200. 
= $ 600. 



PROOr^tl500 + 11200 + $000 = $3300. total gain. 




1140 PAHTNEBBHir. 

Rule 1. Find ivhat fractional part each partna^s in- 
vestment is of (he whole capital, and take such part of the 
whole gain or loss for his share of the gain or tess. Or, 

2. State by proportion, as the whole capital is to each 
Ipartner^s investment, respeclively, so is the whole gain or 
m loss to each partner's share of the gain or loss. Or, 

3. Find what per cent, the gain or loss is of the whola 
M''eapital, and take that per ient. of each partner's inveat- 
I mentfor his share of the gain or loss, respectively. 

3. A furnishes 14000, B, *2rO0, and C, $2300, to pur- 
chase a house, which they rent for 4720. What is each 
one's share of the rent ? 

4. Four persons rent a farm of 230 A. 64 P. at t7i^ aa 
acre. A puts in 288 sheep, B, 320 sheep, 0, 384 sheep, 
and D, 648 sheep ; what rent ought each to pay ? 

5. Prime & Co. fail ill business ; their liabilities 
amount to $32000 ; their available resources to S8800, 
They owe A *42'?5, and B J2i;g.50: what will each of 
these creditors receive V 

6. Four persons engage in manufacturing, and invest 
jointly 133500. At the expiration of a certain time, A'a 
Bhare of the gain ia S2000, B's |i2800.75, C's $1685.25, 
and D'b tl014. How mnch capital did each put in ? 

I 7. An estate worth J10937.GO Is divided between two 
' heirs so that one receives -J more than the other. What 
does each receive ? 

8. Three persona engage in the lumber trade with a 
joint capital of $37B80. A puts in $(i as often as B puts 
in 10, and as often as C pnts in $14. Their annual gain 
£s equal to C's stock. What \a each ^scAae^* ^aia^ 



PABTHEBSHir. lil 

9. Amos, Lyon & Co. close buBineBB in the following 
conditiou : notes due the 6rni to the ainotmt of li34843.To, 
cash in hand, 84a3'I'5.80, due ou acL'ount, $2G500, mer- 
chajidise per inventory, Jl~o8i0. Notus against the 
firm, *H058.75, due from the firm on account, *12375.80. 
Ames invested *60000, Lyon, {40000, and Clark ?350OO. 
Make a statement showing the total amount of resources, 
Uabilities, inyestmeiits, net capital, net gain, and each 
partner's share of the gain. 

783. To ftpportion grains or losses according to 
amount of capital Invested, and time it is employed. 

1. Three partners, A, B, and C, furnish capital as fol- 
lowB : A, 4500 for a mo. ; B, 8400 for 3 mo. ; C, *800 Sot 

»it mo. They gain 4600 ; what is each pai'tner's share ?■ 
50 
"■ 40 
20 

Ahaltsis.— The nse of $500 for 2 mo. is the snine as the nae of 
$1000 for 1 mo. ; the use of $400 for 3 mo. ia the anme as that of 
(1200 for 1 mo. ; and the use of $300 for 4 mo. is the same as that 
of $800 foe I mo. Tlierefore the whole capitnl is the use of $3000 
fori mo. ; and aa A's Lnvestmont is $101)0 for 1 mo., it is 5 of the 
capital, and hence he aUonld receive \ of the gain, or $300. For 
tLe snme reason, B ahould receive |, and C ^ of the gain, or $340 
ftnd $160, respectively. 

The other metliods of operation may be a,pplied hj- considering 

tbe prodactB of inveatuient and time us shares of tlie capital. Thus, 

Is 20^ of $3000; aod 20;)% of $1(K>0, $1300, and $800 yiiW 

^gB0,t2M,uid $160, reapectively, ihe^uSBBDig^VK^^o^i^. 



loM = MB = 1 X 


) 


( $200, A'B share. 


IMO = H!l = 1 X 


U6IJ0 = 


J»340,B-8 " 


a» = m.=A« 


) 


I $160, C'H '■ 



a 






M 



PAETNEBSHIP. 

Barr, Banke & Co. gain in trade $80(tO. Barr 
led $12000 for 6 mo., Banks, $10000 for 8 
Bntts $8000 for 11 mo. Apportion the gain? 



n 



HcLE 1. — Multiply each partner's capital iy the time 
a invested, and divide the whole gain or loss among the 
f' partners in the ratio of these products. Or, 

2. State iy proportion: The sum of thu products is lo 
each product, as the whole gain or loss is to each partner's 
gain or loss. 
. 3. Jan. 1, 1876, three pereona began bnsiness with 
liil300 capital furnished by A ; Mai-ch 1, B put in $1000 ; 
A,ug. 1, pat in *900. The profits at the end of the 
r were $750. Apportion it. 
In a partnership for a years, A famished at 'first 
" 43000, and 10 mo. after withdrew $400 for 4 mc, and 
then retarned it ; B at first put in $3000, and at the end 
of 4 mo. *500 more, but drew out *1500 at the end of 16 
mo. The whole gain was $337^. Find the share of each. 

5. The joint capital of a company was S5400, which 
was doubled at the end of the year. A put in ^ for 3 mo., 
B -J for 6 mo., and C the remainder for 1 year. What is 
each one's share of the stock at the end of the year? 

6. Crane, Child & Co. forming a partnership Jan. 1, 
187B, invested and drew out as follows: Crane invested 
taOOO, 4 mo. after SI 000 more, and at the end of 9 mo. 
drew out $600. Child invested $5000, 6 mo. after $1200 

I more, and at the end of II mo. put in $2000 more, Coe 
I put in 16000, 4 mo. after drew out $4000, and at the 
L fflid of 8 mo. drew out 41000 more. The net profits for 
|.«ftfl jaar irere J7570. Find the abate oi BB&'a. 




"784. Alligation treata of mixiBg or compoimdinj 
two or more ingredients of different values or qualities. 

785. Alligation Medial is the process of finding 
the mean or average value or qaality of several ingredients. 

786. Alligation Alternate is tlie process of find- 

(ing the proportional quantities to be used in any requirt 
mixture. 



WBITTES EIAStPI. 



la- 

1 



EtSt. 1. Lf a grocer mix 8 lb. of tea worth $.60 a pound 
rith 6 Ih. at J. 70, 2 lb. at $1.10, and 4 lb. at $1.20, what 
$1 1 lb. of the mixture worth ? 



OPERATION. 



and 4 lb. at $1.20 is woctli $4.80, the iulx> 
tiire of 30 lb. is worth $10. Hence 1 lb. is 
wortli 5^ of $16, or *ie -^ 20 = $.8( 



ANALT3I8. —Since 8 lb, of ten at $.60 is 
4.80 worth $4.60, and 6 lb. at $.70 ia worth 
^ .^Q $4.20, and S lb. at $[.10 fs worth $2.2r 

1.10x2= 2. 
1.20 X 4= 4. 

i 20 ) $ia.0 

3. If 20 lb. of sugar at 8 cents be mixed with 24 lb. j 
Qceuts, and 33 lb. at 11 cents, and the mixture is 8o]3 
at 10 cents a pound, what is the gain or loss on the whole ? 

EcLE. — Find the entire cost or mlue of the ingredient 
and divide it by the sum of (he simpleB. 






ra &LLI6ATI0K. 

3. A miller mixes 18 bu. of wheat at $1.44 with 6 bn. 
at *1.32, 6 bu. at 51.08, and 13 bn. at $M. What will be 
his gain per bushel if he sell the mixture at tl.50? 

4. Bought 2i cbeeeeg, each weighing 25 lb., at 7? a 
potmd ; 10, weighing 40 lb. eacli, at 10^ ; and 4, weigh- 
ing 50 lb. each, at 13' ; sold the whole at an average 
price of OJ." a pound. What was the whole gain ? 

'). A drover bought 84 sheep at $o a head ; 9G at $4.'!'5 ; 
ftnd 130 at $5|. At what arerage price per head moBt 
he sell them to gain 20^ ? 

788. To find the proportioual parts to be lued, 
when the mean price of a mixture and the prices of 
the simples are given. 

.. What relative quantities of timothy seed worth *2 a 
bushel, and clover seed worth 97 a bushel, must be used 
to form a mixture worth to a bushel ? 

OPKRATIOH. Akaltsib. — S'lDce oD STeTj ingredient used 

( 3 1 1 1 2 I whose pnc« or qDalit; is les* thau the mean 

[-"*Iwii"if '*** "'^ there will be h gain, and on eveiy iogre- 
I ' I ' dient whose price or qoalitf is gre'Uer than 

the mean rate there will be a loit, and since the gains and Icmes 
most be eiactlj eqmU, the relative quantities osed of each should 
be such as represent the unit of tiUue. Bv selling one bushel of 
tiinothf seed worth %2, Cor $5, there is a gain of $3 ; and to gain (1 
would reqoire J of a bushel, which is placed opposit« the 3. By 
selling one bushel of clover seed worth $7, for (5, there is a lose 
of $2 ; and to lose %\ would require 1 of a boshel, which is placed 
oppo^te the 7. 

In every case, to Hnd the unit of value, divide $1 by the gain or 
loss per trashel or pound, etc. Hence, if every time J of a bushel 
of timothy seed is taken, J of a bushel of clover seed is taken, the 
gtia and loss wiU be exactly equal, and ^ and J will be the prapoT- 
tieniU guarUUiei required. 



ALLIGATION 



i-i.i 






To eiprpsa the proportional numbers in integers, redut 
^'VUotia to a coinmoii denaminauir.uDd use tfaeir namerotocs, since 
"Wtions baying a common denominalor are to each other as their 
»ameratore (241) ; tiiua. J aiid J are equal to ; and J, nnd the pro- 
IWniDnal quantities arc 3 bu. of tiiuotlij' seed to 3 bu. of ctuver seed. 



2. What proportions uf leas worth respectively 3, 4, 7, 
'Jid 10 shillings a pound, mast be taken to form a mix- 
laie worth 6 BbiliiDga a pound ? 



OPEEATION. AnALYBia,— To preserve the equality 

„ of gaina and losses, always eompare 

j \ ^ ^ ^i_ __ '"■" pricBH or Bimples, one ffrtattr and 

I ' 3 L A ± *"'^ ^"^ '^^'^ ^^'^ niimu rate, and treat 

\_ e\ ^'"^l* P*i'' "^ couplet as a separate ex- 

^^_ 1 * ^ ^ ^ ample, lu the given eiamplo form two 

^^^ \ 'i . 2 2 couplets, uud compare either 3 and lOi 

^H 4andT, orSandT. 4and 10. 

^H UO 13 3 We dud that > of u lb. at 33. must be 

^^H taken to nma I shLlling, acid \ of d lb. 

^^V ■* Ifc. to tuM 1 shilling ; also I of a lb, at 4h. to gain 1 shilling, and 

^^■' 1 1'>- *t 7g. lo /(i«e 1 shilling. Tlieee proportional numbera, obtained 

^^F bT aompuing the two couplets, are placed In columns 1 and 3. If, 

^^~ now, {i,g nmuijers (n columns 1 and 3 are reduced to a common de- 

"wiinator, and their numerators used, the integral numbers in 

■"JlDinB 3 and 4 are obtained, which, being arranged in column 5, 

^'^e '&isi pnrpoTtioiial qnnntitiM to b« talcen of each. 

^' will be seen that in comparing the Minplea of any couplet, one 

^hich is greater, and the other leas than the mean ral«, the pro- 

^^^ioual number finally obtained for either term Is the difference 

^Veeii the mean rate and the other term. ThuB, in comparing 8 

,j"^ 10, the pmportinnal number of the former is 4, which is the 

"trence between 10 and the mean rale : and the proportiona] 

**iber of the latter is 3, which is the difference between 3 and the 

rntt-, Tlic same is true of every other couplet. Hence, when 

niples and the mean rate are integers, the intermediate steps 

to obtain the final proportional numbera as in columns 1. S, 8, 

^^4, may be omitted, and the same results readily found by taking 

■■^ difference between each simple and the mean rate, and pladog 

Opposite the one trith which it is (»inpare4. 






1146 AXLIGATIO X. 

3. In what proportions must sugars worth 10 cents, 
11 cents, and 14 cents a poond be used, to form a mix- 
ture worth 13 cents a pound ? 
i. A farmer has sheep worth *4, *5. *6, and $8 per 
bead. What number may he sell of each and realize an 
average price of $5^ per head ? 

Rule. — I. Wnie the several prices or qualities in a 
column, and the mean price or quality of the mixture at 
the left. 

n. Form couplets by comparing any price or qttaiity 
less, with one that is greater tJian the mean rate, placing 
the part which must be used to gain 1 of the mean rate 
opposite the less simple, and the part that must be used to 
lose 1 opposite the greater simple, and do the same for each 
simple in every couplet. 

ni. If the proportional numbers are fractional, fhey 
may be reduced to integers, and if two or more stand in 
the same horizontal line, they must be added; the final re- 
sults mil be the proportional quantities required. 

t. If the numbera in any coaplet or column have a common fac- 
Wr, it may be rejected. 

2. We may also multiply the nambers in any couplet or coliiiim 
by any multiplier we uhoose, witliont affecting the equnlity of tha 
gains and lossee, and thua obtain on indefinite number of results, 
any one of which being taken will give a correct final reault. 

5. What amoant of flour worth %^, *6, and $7J per 
barrel, mast he sold to realize an average price of ^^ per 
barrel ? 

6. In what proportions can wine worth $1.20, $1.80, 
and $2.30 per gallon be mixed with water so as to form a 

mixture worth jl.50 per gafton'? 



I 



.itLtOATroir. 



'*89. When tUe quantity of one of the slinples ia 
Umitcd. 

1. A farmer hiis oats worth ii.30, corn worth $.45, and 
barley worth $.84 a huBhel. To make a uiixture worth 
$.60 a bushel, and which shall contain 48 htt. of com, 
how many bushels of oata and barley iiiuat he use ? 

AK.TiTBIB.— By thu 



("30 
&o\ 45 

1 84 



Ai 4 




4 


U 


8 


a 


^\^ 5 


5 


10 



(7S8),tliepropoTtiuiiui 
*■ quautities of eaoli are 
found to be J Im. of 
oftte, 8 of corn, and 10 
ol barley. But siucB48 bu. uf coniia 6 times theproponionalnuiu- 
ber 6, to preserve the equality of gain and loss take U times tlie 
proportjgna! quantity of eacli n! the otlier siiuples, or 6 x 4 = 34 bu. 
of oata, and fl x 10 = 60 bu. of barley. Hence, etc. 

3. A dairyman bonght 10 cows at $4tJ a head, How 
many must he buy at *33, *36, and *48 a head, bo that 
the whole may average 444 a head ? 

Role. — Find Uie proporlional quantities as in (788). 
Divide the given qvantity by the proportional quantity of 
the same ingredient, and multiply each of the other propor- 
tional qiianlities by the quotient thus obtained. 

3, A grocer having teas worth $.80, *1.20, 81.50, and 

|1,80 per pound, wishes to form a misturo worth $1,60 u 

pound and use 20 lb. of that worth *1.50 a pound. 

4 Bought li, \d, of cloth for S30. How many yards 

. ttnat I buy at $3^ and iftli a yard, that the average price 

Ibf the whole nia\ be *3| a yard ? 

How man) acres of hmd worth ^IG an acre must be 
1 farm of 75 A,, worth $100 im acre, that the 
ige vaJne may be ^80 an acre ? 



r 
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f ^ 


i 




3 




3 


27 


J 




* 




i 


3 


18 


la 




i 




3 


3 


27 


U3 


i 




4 




_4 
18 


36 
120 



8 ALtTCAtTOS. ' 

790. When the quanttty qf^fie whole compound 
Is Uiuited. 

1. A grocer Iiaa sugars worth G cents, 7 cents, 12 cents, 
and 13 cents per pound. He wishes to make a mixture 
of 108 pounds, worth 10 cents a pound ; how many 
pounds of each kind must be use ? 

AKALvaifi. — The proportion- 
al quautitiea of euch ^ntple 
found by (788) arc 3 lb. at 
a cts,. 3 lb. Bt 7 cts., 3 lb. at 12 
cts., and 4 lb. at 13 eta. Add- 
ing tlie proportional quanUtiea, 
tlio mixture is but 12 lb., 
wMle tlie required rajxture ia 
108, or times 12. If the 
whole inistare ia to be 9 times ns umcli as the sum of the propor- 
tioual quantities, then the quantity of eocli simple used must be 6 
times as much as ite respective proportioDal, or 37 lb. at 6 eta., 
18 lb. at 7 eta., 37 lb, at 13 cts., and 3fi lb. at 13 cts, 

3. A man paid J330 to 55 laborers, consisting of meo, 
women, and bojs ; to the men he paid 110 a week, to the 
women *2 a week, and to the boys $1 a week ; how many 
were there of each ? 

BcLE. — Find the proportional numbers as in (788). 
Divide the given quantity by the sum of the propm'Honal 
quantities, and mvUiply each of the proportional quanti- 
ties by the quotient thnx obtained. 

3. How much water must be mixed with wine worth 
1,90 a gallon, lo make 100 gal. worth t.60 a gallon ? 

4. One man and 3 boys received §84 for 5.U daj-s' labor ; 
the man received S3 per day, and tbe boys $^, t}, and 
$J^ respectively ; how many Aa^s i\4 ewib, lohor ? 
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SYNOPSIS FOR REVIEW. 

r 1. Ratio. 3, Sign of Ratio. 8. Terma, 

4. Antecedent. 5. Consequent. 6. 

f 1. Defs. -j Value of a Ratio. 7. Simple Ratio. 

8. Compound Ratio. S, Reciprocal of I 
j { a Ratio. 

I a. Formulas, 1, 2, 3. 

3. Geberaj. pRiNciPUfs. 1. 2, S. 
I, 4. Genehal Law. 

r 1, Proportion. 2. Sign. 8. Couplet ' 
J- J *■ P'*P'"'li'""'J- f>- Antecedents, 6. 

1. DBFS. J Conaequents. 7- Esti'emeB, 8. Meana. 

, 0. Mean Proportional. 
S. Peikcipi.eb, 1.2, 3, 4. 



f _^ . j 1 . Simple Proporlion. 

I ■ "■ ( 2. BlaUment. 

; 2. RnJe, 1, II. 

' 3. Cause and Effect 

, 4, Rale, 1, 11, 

1. Def. CoDipnund Proportion, 1 
j 3. Rule. I, 11. 
1 8. Cause and Eflecl. 
L 4. Rule, I, II. 



4. COilPODBD 



1. DBFS. 

2. 787. 
8. 788. 
4. 789. 

I 790. 



1. Partnersliip. 2. Rrm, Companj, ottfl 
House. 8. Capital. 4. Reaounwft.V 
5. Liabilities. 6. Net Capital. 



i I. Alligation. 
( a. Alligation 
Rule. 

Rule. 1, II, III. 
Rule 
Rule. 



BEJTES-JtL ftSTlETP, 



TEST PHOBLEMS. 

193. 1. The Bum of two mtmbers is IZO, and their dil- 
ference is equal to ^ of the greater. Find the uambers. 

2, E's age is H timoa the age of D, and P's age is 2^ 
times the age of both, and the Bum of their ages is 124. 
What is the age of eac-h Y 

3. If 7 bu. of wheat are worth 10 bu. of rye, and 5 bo. 
of rye are worth 14 bu. of oats, and G bu. of oats are 
worth 46, how many bushels of wheat will *C0 buy? 

~4. A meelianic was engaged to labor 20 days, on the 
conditions that he w^ to receive 85 a day for every day 
he worked, and to forfeit (2 a day for every day he was 
idle ; at the end of the time he received $86. How many 
days did he labor? 

5. One man can build a fence in 18 da., working 10 hr. 
a dny ; another can build it in 9 da., working S br. a, day. 
Id bow many days can both together build it, if they 
work 6 hours a day ? 

6. If li boxes of starch and 7 boxes of soap cost #33, 
and 12 boxesof starch and 10 boxes of soap cost 864, what 
is the price of 1 box of each? 

7. Three men agree to build a bam for $540. The flrat 
and second can do the work in 16 da., the second and 
third in ISJ dn., and the first and third in 11^ da. In 
how many days can all do it working together ? In how 
many days can each do it alone ? What part of the pay 
should each receive? 

6. A dealer paid $182 for 20 barrels of flour, giviDg-:91fl[ 
for first quality, and *7 for second quahty. How 
bajreia were there ol each'; 





GXJTITEA'L HEVIEW. tSl 

9. Tliu hour and minute hands of a clock are together 
*' 12 II. - Wiien will they be exactly together the third 
time after this ? 

m. Bought 15 bu. of wheat and 30 bu. of oats for t35, 
8fid 9 bu, of wheat and tl bu. of oata for *15. What was 
the pripe p^r bushel of each ? 

11. If Ames can do as much work in 3 days as Jones 
"aa du ill ij days, aud Jones can Jo as much in 9 days as 
""^ith can do in 13 days, aud Smith as much in 10 days 
^ ftay in 8 days, how mauy days' work dune by Ray are 
^^1 to 5 days done by Ames ? 

13. A merchant bought 40 pieces of cloth, each piece 
™fitaining 25 yd., at 44| per yai'd, on !! mo. credit, and 
'old the same at J4f per yard, on 4 mo. credit. Find Mb 
"fit cash gain, money being worth 6%. 

l3. There are 70 bu. of grain in 2 bins, and in 1 bin 
^'^ 30 bu. less than | as much as there is in the other. 
^o^- many bushels in the larger bin ? 

1-4. Three men enn perform a piece of work in 13 hr. ; 
"^ and B can do it in 16 hr., A and C in 18 hr. What 
t'^'^; of the work can B and C do in 9+ hours ? 

15. What per cent, in advance of the cost must a mer- 
•lant mark his goods, so that after allowing 5% of his 

»iilo3 for bad debts, an average credit of 6 mo., aud i% of 
^•^^ cost of the goods for his expenses, he may make a 
^'©ar gain of 13^jJ on the first cost of the goods, money 
'^eing-worth'?^? 

16. An elder brother's fortune is l^ times hia younger 
■"Other's ; the interest of | of the elder brother's fortune 
*^tl i of the yonnger's for 5 years, at <i%, is «2400. What 
1' the fortune of each ? 



G«K-BBAt R-BTISW, 



17. The top of Trinity Church steeple in New T(S^|y 

368 ft. &om the ground ; f the height of the steejde 
ahoYe the church plua 12 ft. ia equal to the height of the 
cliurch. Find the height of the steeple above the ehurch ? 

18. Two persons have the same income : A saves ^ of 
his, but B by spending |300 a year more than A, at the 
end of 3 years is 4200 in debt. What is their income ? 

19. Divide 12520 among 3 persons, so tluit the second 
shall have J as much as the first, and the third J as mocfa 
ae the other two. What is the share of each '•f 

30. A man owes a debt to be paid in 4 equal install- 
HientB of 4, 9, 12, and 20 mouths respectively ; a discount 
of b% being allowed, he finds that 11500 ready money will 
pay the debt. What ia the amount of the debt ? 

21. A quantity of flour ie to be distributed among some 
poor families ; if 50 lb. are given to each family, there 
will be 6 lb. left ; if 51 lb. are given to each, there will be 
wanting 4 lb. What ia the quantity of flour ? 

23. 1 have three notes payable as follows : oue for t400, 
clue Jan. 1, 1875 ; another for %im, due Sept. 1, 1875 ; 
and another for $1000, due April 1, 1876. What is the 
average of maturity ? 

33. An estate worth $133351.83 is left to four gons, 
whose ages am 19, 17, 13, and 11 years, respectively, ajid 
is to be so divided that each part being put out at 'i% 
simple interest, the amounts shall be equal when they 
become 21 years of age. What are the parts F 

34. If a piece of silk cost 41.30 a yard, at what price 
must it be marked that it may be sold at 10^ less than 
tiie. marked price, and still make a profit of 20^ ? 

25. A farmer sold 100 geese and turkeys ; for the geaw 
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■ be received t.75 apiece, and for the tarkeya tl.25 apiece, 
- anil for the wbole tl04. What was the uumber of each? 
J 26. A man left his property to three SODS ; to A ^ want-' 
I ingtlSO, to B i, and to C the rest, which was fSOO leas 
£ii8Q A and B i-eceived, What was the whole estate? 

27. What is the simple interest and the amount ; the 
coinpotmd interest and amount ; the present worth and 
te true disconnt ; the hank discount and the proceeds 
of HS20, for 2 yr. 5 mo. 13 da., at 6% ? Also the face of 
the note, which when discounted at a bank for the eame 
time, and at the same rate, will produce the same sum ? 

S8. Divide $1500 among 3 persons, so that the share 
"f the second may he J greater than that of the first, and 
ihfl share of the third J greater than that of the eecond. 

38. A merchant owes for three bills of goods as follows : 
*50O due March 1, *800 due June 1, and *600 due Aug, 1. 
"s Irishes to give two notes for the amouut, one for #1000, 
^yable April 1 ; what must be the face, and when the 
"atority, of the other? 

^O. A man in New York purchased a draft on Chicago 
'o** »10640, drawn at 60 da., 810383.56. What was the 
''°^rse of exchange ? 

^ij. B- B. Northrop, through his broker, invested a 
**i:ftin sum in U. S, fi's, 5-20, at 107^, and twice as mnch 
™- Xl. S. 5*8 of 'HI, at 98^, brokerage on each, i%. His 
laoome from both investments is $1674. How much did 
''^ invest in each kind of stock ? 

S2. A, B, and C are under a joint contract to furnish 
^00 hu, of com, at 6,48 a bushel ; A's com is worth $.45, 
ft'a t.oI, (Old C's *.54 ; how many bushels must each paS^ 
^to the mixture that the contract ma j bo fuMlLed ? 
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33. A cask contains 43} "U. S. gallons of wine, worth 
m per gallon. How much less will it cost in U. S. 
monuy, at the rate of £1 2s, per t!ie Imperial gallon ? 

34. A garden 400 ft. long and 300 ft. wide lias a walk 
20 ft. wide laid off from it on each side. What is the 
ratio between the area of the walk and the ai-ea of what 
remains ? 

35. A commission merchant in Charleston received into 
his store on Mny 1, 1S15, 1000 hbl. of flour, paying oa 
charges on the same day, freight $175.48, cartage $56.35, 
and cooperage $8.37. He sold out the shipment as fol- 
lows: June 3, 200 hbl. @ J6.35 ; June 30, 350 bbl. @ 
*6.50 : July 29, 400 hbl. ® $6.12} ; Aug. C, 50 bbl. ® >6. 
Required, the net proceeds, and the date when they shall 
be accredited to the owner, allowing commission at 3J^, 
and storage at 2 cents per week per bbl. 

36. Throe men engage in manufacturing. L puts in 
$3840 for 6 mo. ; M, a sum not specified for 12 mo. ; and 
N, *25C0 for a time not specified. L received 44800 for 
his capital and profits ; M. S0600 for his ; and N, $4160 
for his. Required, M'b capital and N's time. 

37. My expenditures in building a house, in the year 
1874, were as follows : Jan. 1(J, $536.78 ; Feb. 20, $425.36 ; 
March 4, $259.25 ; April 24, $786.3(1. At the laat date I 
sold the house for exactly what it cost, interest at 6 per 
cent, on the money expended added, and took the 
pnrchaser'a note for the amount. What was the face of 
the' note? 

38. A man bought a farm for $6000, and agreed to pay 
principal and interest in 3 equal annual iastallDieota. 
What WB3 the annual payment, mteTeat b^m^ 6^ ? 




O KA I. :EX EltC TSES. 

■793. 1- Wbafc is the product of 3 used twice as a 
"factor? I 

2. What is the product of 3 used 3 times as factor . d 

3. What is the product of 4 used 3 times as a factor ? ^ 
i. What is the result of using 5 twice as a factor ? 

5. What is the product of J used twice as a factor ? 

6. What is the result of using | twice as a factor ? 
u^.i^oe times as a factor ? 

K 7. What number will be produced by using .3 twice as 
t*factor? ,7, twice? .4, three times ? ,0ij, twice? 

8. A room is 9 ft. on each side ; how many square feet 
in the floor ? 

9. A cubical block of stone is 4 ft. on each edge ; how 
many cubic feet does it contain ? 



DEFINITIONS. 



794. A Power of a number is the product of factors,-^ 
each of which is equal to that number. Thus, 27 is the 
third power of 3, since 37 = 3 x 3 x 3. 

795. Involution is the process of finding any powe; 
of a number. 



4 
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3' 01- 3 

3^ = 3 X 3 

3= = 3 X 3 ; 



796. The Base or Root of a power is aaa of the 
equal factors of the power. Thus, 27 is the third power 
of 3, and 3 is the base, or root, of that power. 

797. The Exponent of a power is a number placed 
at the right of the baae and a little above it, to show how 
many timeB it is used aa a factor to produce tlie power. 
It also denotes the degree of the power. Thus, 

= 3, the first power of 3. 

= 9, the second power of 3. 

= 27, the third power of 3. 

;3 = 81, the/oMW7i powerof 3. 

798. The Square of a num- 
ber is its second power, so called 
because the number of superficial 
units in a square is equal to the 
second power of the number of 
linear units in one of its sides. 

799. The Cube of a num- 
ber la its third power, so 
called because the number of 
units of volume in a cube is 
equal to the third power of 
the number of linear units 
in one of it^ edges. 



800. A Perfect Power is a number which can be 
resolved into equal factors. Thus, 35 is a perfect power 
of the second degree, and 27 is a perfect power of the 
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^ Principle. — The sum of the expoiienta of Iwo 
I of the same numier is equal to the exponent of Ike 
;/ of those powers. Thus, 2^ x S'^S" ; for 3'=2 x 2, 
=3x2x3; hence 2*x2S=3x2x2x2x2=a«,;^^ 

803. To ftnd any power of a number. ^^ 

1. Find the thiid power of 35. 

= 35> ; 35 X 35 = 35= = 1225 «"? number three times 

> X 35 = 35" = 42875 f . ", ^'"'^' P"^"""' '^" 

tlunl powoT of thai n- — 

IT (707), USxaSKBS^aiP^ 43875. 

I 2. Find the aquare of 37. Of 42. Of 56. Of 75. , 

I. 3. Find the cube of 16. Of 18. Of 43. Of 54. 

. What is the value of 63= 'i of 48» ? of 33* ? of 13« f 

;rLE. — Find the product of as tiutny factors, each 

lal to the given number, as there are units in Ike e 

mt of the required power. 

. Wliat is the third power of f ? 

r i X 4 )[ 4 1' fli 

o™bat,«.-<1)- = )»,»( = j^^j^j = ji = j^ 
Rfle. — A fraction may be raised to any power by in- 
volving each of its terms separately to the required power. 
16. What is the square of ^V? The cube of ^? 
7. Baise -^ to the 4tli power, 3i to the 5th power.'] 
Find the required power of the following : 
8, 25.4S. I 13. .0343=. 16. (182^)^ 

9. 106* I 13. .5'. 17. (4.0;i)l 

10. (44i)'. 14. 3(I.02». 18. (1A)«.J 

]1. (H)'. 15. .40316> \ V 



each 
eraw- 



TNTOLrilON. 

Find the value of cacb of the following expression! 
20. i6« X aS^. I 33. 8«^.4096. 

^of(i)''x(3f)=. I 26. (7.5)=-(H)'-. 

(4= X 5« X 12=) -=- (4= X iO* X 3=). 
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FOBMATION OF SQUARES AND CUBES BT THE ANALF 
ICAL METHOD. 

803, To flncl the square of a number In terms of 
ItB tens and units. 

1. Find tlie square of 2( in terms of its tens and units. 

OPERATION, Abiu-YSis.— Tlie product of 20 

27 = 20 + 7 +7 by 7 is 20 A 7 + T. and the 

27 _ 20 + 7 product of 30+7 by 20 is 20'- -i- {80 

___ . Z_ x7); hence SC + (2x80x7) + 7', 

.89 = {20x7}+ 7= which IB the anm ot theae partial 

140 = 20' +(30x7) produrtB, is tha eqnare of 20 + 7 



739==20S+(2x30x7)+7!' 



Peinciple. — The square of a numler consisting of tens 
apd units is equal to the sum of the squares of ike tent 
and units increased by twice their product. ^^ 

Geometrical iLLUSTaATioBf. 

Let ABCD be a square, eacli ride 
of which is 37 feet, and let lines be 
drawn aa represented in the figure. It 
is GTidenl that tlie square ABCD (27') 
la equal tJithe sum of two sqanrea, ono 
of which is Ihe square of teBfl(aO'}, the 
other the squaro of the imila (T*!, to- 
gether with two rectangles each ot 
whose Bjeaaia'iQuT. 




IXVOLUTIOS. 

2. What is UiB square of 37 ? 



87" = 13W (803, Pbui.) 

3. Find tlie scjuare of 43 in terma of ite teaa and units.* 
lu like mannor find the square 

4. Of 48. I 6. Of 98. I a Of 105. I 10. Of 19-?. 

5. Of 56. I 7. Of 135. I 0. Of 225. I 11. Of 343. 



804> To find the cnbe of a number In terms of 
tens and units. 



^^r SColtiplTing thia bj 20+5 gives the euhe of 3d. 

2. Find the cube of 34 in terms of its tens and units. 

Phinciple. — 77(6 cuie nf a number consisting of tens 
and anils is equal to the cube of the tens, plus three times 
the product of tlte square of the tens by the tinils, plus 
Jkree times the product of the tens hy the square of ike 
\t8,plua the cnbe of the units. 



■ 1. Find the cube of 25 in terma of its tens aud units. 

OPERATION. 

25«= 203+(3x20x5)+5= 

25 = 20 + 5 

35*X 5 = (203x5) + (3x20x58) + 5' 

35» X 20 = 20"+ (3 X 20= x 5) + (20 x 5') 

258^3ff' + (3x30=x5) + (3x30x5=)+5' 



I 








ntoldtiok. 

Geoheteical Illustbation. 

Tlie volume of the 
cube market! .\, Fig. I , 
is S0> : the volume ot 

L'ttcli of the reciaugQ- 
lar solids marked B in 

the volume uf eacli of 

ill" ri'ctaugiilHr solids 

:i ;,ik..'dC.inFig, 2. is 

-0 r,^5. or 20x5'; 

: ilip volume of the 

1 mhe marked D 

It ia evident, 

i[\::.; it' all these solids 

iirc ])ut together as 

represented in Fig. 3, 

(I ciihe will be formed, 

each ejige of which 

iaSS. 

3. Find the cabe 
of 46? 

OPERATION, 

40s= 64000 

40^x6x3=28800 

40x6^x3= 4320 

6"= 216 

iS'r^ 97336 

In like manner 
find tlio cube 

4. Of 48. 

5. Of 64 -^ 

1. QWa. ^^ 
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805. 1. What are the two equal factors of 85 ? 36 ? 

2. What are the throe equal factors of 27? 64? 125? 

3. What are the four equal factors of IG ? 81 ? 256 ? 

4. Of what ia 81 the 3d power ? The 4th power ? 

DEFINITIONS. 

806. The Square Root of a number is one of the 
two equal factors of that number ; the Ctibe Soot is 

one of the three eqaal factors of that numher, etc. 
Thus, S is the square root of 9, S is the cubo root of 8, etc, 

807. JEvolution is the process of finding the root 
of any power of a number. 

808. The Radical Sign is V. When prefixed to 
a number, it indicates that some root of it is to be found. 

809. The Index of the root is a small figure placed 
above the radical sign to denote what root ia to be found. 
When no index is written, the index % is understood. 

Thus, v^IOO denotes the equate root ot 100; ^lUQ denotes the 
mM root nf ISS ; \/^^ denotes tlie fourth root of 256 ; and * on. 
ErolTiHon, or both involution and evolution, may be indicated in 
B espreBsion by a fractional txponenl. the numerator de- 
noting the required poimr of tlie given nnmber, and the denomina- 
I tat the it>ot of that power of the number. Thus, 

Sl 1i Bqnivalent to y'9 ; 64i. to ^64 : and 8i. to the cube root 
and power ot 8, eqolvalent to '\J9. Btt- 



ETOLUTIOX, 

EVOLUTION BY FACTOSINO. 
WJtITTEX EXERCISES. 

810. To find any root of a number by GEictoring. 

1. Fiud the cube root of 172H. ^M 



Akaltbis. — A number tU»t is a perfect onbe, is 
compoaed of three equal factore, and one of them 
is the cube root of that immber. 

The prime factora of 1728 are 8. 3. 8, 3, 3, S, 
3, 3, 2 ; hence 1738 = l3 x 3 x U) x (3 « 3 x 3) x 
3x2x3); therefore the cube root of 1728 Is 



{3x 
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Rule. — Resolne the given number into its prime faelora ; 
I then, to produce (he square root, take one of every two equal 
factors ; to produce the cube root take one of every three 
I /equal factors ; atid so on. 

2. Find the square root of 64. Of 850. Of 576. Of 6561. 

3. Find the cube root of 729. Of 3744. Of 9361. Of 3375. 

GENBIUL, METHOD OF SQUARE BOOT. 

811. A Perfect Square is a number which fau 
an exact square root. 

812. Principles. — 1. Tlie square of a «MmJer ex- 
pressed by a single figure contains no figure of a higher 
order than tens. 

S. The square of tens contaitts «o significant figure of a 
lower order than hundreds, nor of a higher order than 



r 



SQITlBE BOOT. 163 



I 



Tlte square of a number contains twice as 
figures as the number, or twice as many less one. '. 
V =1, 102 = 100, 

ga = 81, 100» = 10000, 

9= = 9801, 1000= = lOOOOOO. 

Hence, 

If any perfect square be separated into periods of two 
figures each, beginning with wniYs' place, the number, of 
periods will be equal to the number of figures in the square 
root of that number. 

If the number of figures m the ntunber is odd, the left-hand 
period will contain onl? one ligure. 

813t To find the square root of a numbert 

1. Find the square root of 4356. 

OPERATION. ANAi.YBia.— SiQCR4350oon- 

43,56(60 + 6=66 ^ista of two periods, ita 

6C== 3600 ^1°"'^ "~' "'" '"'"'■'^^ °' 

two flgutes (813, Pnrjj. 4). 

120 + 6 = 126)766 Since 50 caanot be a part o( 

756 the square of the tena (812, 

Pbin. 3), the tens of the root 
must be found from the first period 43. 

Tiie greatest number of tens whose aqnare is contained in 4SO0 
Ib 6. Bubtraeting SflOO, which is the Hqiiare of (eus, from the 
given number, the remainder is 758. This remainder is oiaaposed 
of taiee the product of the tena by tlie units, and the square of the 
units (803, Prin.>. But the product of tpns by units cannot 
be of a lower order than tens ; hence the last figure 6 cannot be 8 
part of twice the product of the tena by tlio units ; this donble 
product must therefore be found in the part 7!i0. 

Sow, If WB double the tens of the root and divide 750 by the 
jesoJt lie gaotient will he tie DilAW ftgvue (A ■i«Ti»A,'stv 
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figure greater tban the units' fig^ire, Tliis quotient cannot be too 
email, for the part 730 is at least equal to twice the product of tlie 
tena by the unila ; but it may be loo large, for tlie part 750, be- 
aidCB the double product of the tena by the units, mtty contain t«nB 
arising from the aqaareof the units. (812, Prin, 1.) Bubtraeling 

t6x lao + fF or 6x130+6 from 7B8, nothing remains. Hence 66 is 
the required root. 
1. In thia eiample, 130 ia a partial or trial ditisor. and !26 ia a 
eemplete rfiri«oj-. 

2. Jf the root contains more than two figures, it may be found by 
a similar proceBs, as in the following exumple, where it will be 
Been that the paitial divisor at each step ie obtained by douWin^^ 

I that part of the root already found. J^^^^l 

2. Find the square root of 1S6634. .^^H 

OFERATtON. ^^^H 

18,66,34(400 + 30 + 3=432 ^^M 
ifi nnno . -^^^ 



16 00 00 T, . , ., .^ 
— The ciphers on the ri^t 

x3 + 30 = 830)3 66 34 are uaually omitted for the 



2 49 00 '^^ °f htevity. Thus. 
0x2 + 3=863)1724 18,66,34(4! 



1724 



I 



8S)366, etc. 



, Find tbe square root of TSSS. 
. What is the sqiinre root of 58564. 



I 



Rule. — I. Separate the given number into periods oftvao- 
Jigures each, beginning at the units' place. 

II. Find the greatest number whose square is contained 
in the period on the left ; this will be the first figure in the 
root. Subtract the square of this figure from the perig^ on 
the left, and to the remainder annex the next period to/, 
a. dividend. 
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III- Divide this dividend, omilting (he figure on the 
right, by double the part of the root already found, and 
antiex the quotient to that part, and also to the divisor j 
tlien multiply the divisor thus completed by the figure of 
the root last obtained, and subtract the product from the 
dividend. 

IV. If there are mare periods to be brought down, con- 
tinue the operation in the name manner as before. 

1, If a cipher occur in the root, muiei a cipher to the tnal djvi- 
iwr, and another period to the dividend, und proceed &3 before. 

S. If there is a remainder after the root of the last period la 
found, Bonex periods of ciphers and continue the root to as mauj 
decdmal places as are required. 

Find the square root 

5. Of 9004. I 7. Of 11881. I 9. Of 3060634. 

6. Of 13335. I 8. Of 994009. I 10. Of 39865396. 
L 11. Find the sqnai-e root of \^. 

P OPKBiTioN.— vTi! = '-^ - il 

RpLE. — The square root of a fraction may be found by 
extracting the square root of the numerator and denomina- 
tor separately. 

Mixed uumberB maj bn reduced to the decimal form before ez- 
trncting the root ; or, it the deaomicator of the fracdon ia a perfect 
aquare, to an improper fraction. 

Is eitracting the square root of a number containing a decimal, 
begin at the units" place, and proceed both toward the left and the 
rig'ht to separate into periods, then proceed as in 
the square root of integers. 

£xtract the square root 

13. Of HS- i 15. Of .001335. | 18. Of 58.U0( 

13. OtVyW- I 16. Of 196.1369. 19. Of 17^ 
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31. What is the square root of 3486784401 ? 

33. What is the stiuare root of 9.0000994009 ? 

S3. Find the viUue of 33= to (i decimal places. 

24, Find the square root of :if to 4 decimal plaof 

36. Find the squai-e root of ^ to 5 decimal placGB, 

86. Find the value of .135- to 5 decimal places. 

Find the second member of the following equations 
. Va3iJ9 + Vi^=!' I 28. (30^)^ X V'."^^= 
. 2.8' -=- V^Viid = ? I 9* 



jeai^^B 



vW4-(^s)^-2"=? I '^ 



•v/3!(i8% + .3'r39xiof VMG=? ^^m 

33. (7.3 - V2T.M)' H- (if = ? ^1 

34. (v^ _ ifli) X (Vim + 25*) = ? ^H 

35. ^264' X 4.41 ^ (5.33C1)= — (2.3° x VilGl) = ? 
Geometkical Explanation op Square Root. 

814. Wliat is the length of one side of a square wfaose 
a is 739 sqnore feet ? 

I*t Fig. 1 represent a square whoBe area 
is 729 square feet. It is required to find tlie 
length of one side of tliis e^iuare. 

Since tlic area of a square is eqnal to the 
aquaro of one of its sides, a side may be 
found by extractiug the square root of the 

Sincp 739 consislaof tiro periods, its sqnaie 
root will consist of two figures. Tile great- 
est numlior of lens whose aqanre is con. 
talned In 700 is 9. Hence the length of the aide of the square is 
SO feet pIoB the iml»' figure of the Knl. 




KSiJCAKE EOOT- l*!? 

ving the si[uiin.' tvhnse side iu 30 feet and whoBij area [a 4I)U 
ra^naie feet, there remsine b surface whose 
area !a 329 square feet <Fig. 3). This re- ^"' *■ 

luamder cousmts of two equal rectangles 
e«u^ll of which m iU feet long, and aaquare 
whose Bide ie equni to the width of each 
rectangle. Thu onitB' figare of 
is equal to the width of oue of these 
rectangles. 

The area of a rectangle ia equal to the 
prodDCt of its length and width (462) ; 
hence, U the area Iw divided by the length, 
the qaotieut will be the width. Now, since the two rectangles 
ooDtain the greater portion of the 830 square feet, 3x30 or 40, 
the length of the two rectangles, ma; be used as a trial divisor io 
find tlie width. Dividing 3S9 by 40, the quotient la 8. But tbii 
quotient is too large for the width of the rectangles, for if 8 feet is 
the widtlJ; the urea of Fig, 2 will be 40 x 8 + B^ or 384 square feet. 
Taking 7 (eet for the width o( the reolangles, the area of Fig, 3 is 
40x7+7'or3a9sqaare feet. Hence SO + 7 or 37 feet is the length 
flf a ride of the square whose nrfa is 729 sqiui 



Fio, ». 
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815. 1. A square field coataioa 1016004 square feet.l 
Wliftt is the length of eitch side ? 

8. A square farm contains 361 A. Find tlie length (rf-.J 



& A field ia 208 rd. long and 13 rd. wide. What ie the 
length of the side of a square contaiiiiiifr an equal area? 

4. If 251 A. C5 P. of land are laid out in the form of a|[ 
Bi^n&re, what will be the length of each of its sides ? 

5. A circnlar island contains Sll'JO.-Jy P. of land. What 
IB the length of the side of a square field of equal area ? 

6. If it cost tZIi to enclose a field dl6 rd. long and 
84 rd. wide, what will it cost to enclose a square field 
of ^ual area with the same kind ol tenw'i 



I 
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I CUBE BOOT. ^^^^^^" 

[ S16. A Perfect Cube \i a number which has an 
I exact cube root. 

I 817. The Oiibe Boot of & namber is one of the three 
I e([ual fiictors of that number. Thus, the cube root of 125 
I is 5, since 5x5x5 = 125. 

818. Pbinciples. — 1. The cube of a number arpressed 
by n Hnglefiguni conUans no figure of a higher order than 

1 hundreds. 

2. The cube of tens contains no signifkunt figure of a 
I lower order than thousands, nor of a higher order than 
I hundred thmisands. 
I 3. The cube of a number contains three limes as many 

figures as the number, or three limes as many, less one or 
r two. ThuB, 

I 13 = 1 108= 1 000 

I a" = 27 100^= ],000,0OU 

f »• = 729 lOOOS = 1,000.000,000 

99» =1 907,299 10000* = 1,000,000,000,000 

4, If any perfect cube be separated info periods of three 

figures each, beginning with units' place, the numier of 

jierimls will be equal to the number of figures in the cube 

root of that number. 

WRITTEJf KXBBCTS ES. 

819. To flild the cube root of a niimlber, 

1. Find the cube root of 405224. 





BE ROOT. 



■Aj(4.I.T8IB. — Bince 405334 oondsts of two periods, its cube root 
wUl consist of ttvu tiguruB (818. Prln. 4). Since 324 
put of the cubo of the It'iis of tliu root (818, Pbxn. 3), the Grst 
figure o! the roi>t mnsl be found from (he first period, 405, The 
grealeBt number of teiit vthauB cube is rotitAioed in 405000 is 7. 
SabtrMtLDg the cube of 7 teus from the giveu number, the remain- 
der is 63324. This remainder is equal to the product of three times 
tbe square of the tens of the ntot by the uuils, plus three times tbtt 
product of the teus by the scjuute of the units, plus tlie cube of the 
luiits l801, PRIN.) But the product of the square of tons b; units 
cannot be of a lower order than hundreds (818, Prin. 2) ; henee 
the Dumber represented by thelast two figures, 34, cuuiiot be a part 
of tliree timea the product of tlie square of the lens of the root by 
the units ; the triple product must therefore be found in the part 
U'iSOO. tience, if 622U0 be divided by 3 x 70'. the quotient, ivhich 
is 4, will be the units' figure of tlie root or a figure greRter thau the 
units* figure. Subtracting 74" from the given nunilier, tlie result 
is ; hence 74 is the required root. 

laHtend of cubing 74, the parts which make up the remainder 
63334 may he formi^d and added thus : 

3 X 70' < 4 - 56800 



oot ^ 



^, dnce 4 is a common factor in the three parts which make np- 
■ TCOWliider, these parts may be comliioed (lius : 



70' - 14700 
70 X 4 - M40 



15550x4-03334. 



k 1. In this example, 14700 is 



I partial or trii'l dm»or, and 15356 Is 



i 



y% If the cnbe root contains more than two llguree, it may be 
IbtiDd by a similar process, as In the following cTampte, where it 
will be seen that tbe partial divisor at pacli ate^lft ei\\«AVi t-Vtwa 
(to<M tbp f./ijsre of that part of the root a.\res.i\^ ^ovwA. 





a. Find the cube root of 12812904. ^^ 


OPERATION. 


Cabe ItooL 


i3,8i3,m(2oo+ao+4=aiM 


■M)'= H 000 000 ^^H 


IBT PAR. DIVISOR 3 « 300' =120000 


813 904 ^^H 


3.-2O0-3O= 18000 


^^H 


30*= flOO 


_416TOO0 ^ ^^H 
645904 ^^^1 


IbT COMPLBTK DITIBOR 138900 


So PAK. DiviBOH ax330^ =158700 


^^^M 


3x280x4= 2760 


^^^H 


4'= lli 


645904 ^^H 


8d coMiLErK mviBOK l(il470 


^^H 


Tke oimrittiun may be altridged us foUowH : ^^^| 


n,sn.90nmi ^^H 


^H 


IST PABTIAL DIVISOR 3 V 30' =1300 


4812 ^^M 


3.^30x3= 180 


^^^H 


3"= 9 


416T ^^H 


IBT COMPLETE DIVISOR 1889 


(H5904 ^^M 


8d PAR. DIVI80U .'Jx280' =158700 


M 


3x230x4= 3760 




4'= IQ 


64S904 ^^H 


8d compi^te diyisor iei470 


^^* 


RuLE.~I. Separate the given nuniber inlo pfrioih of 


three figures eiich, beginning at the imi/e' place. 


II. Finil the greatest number whose cube is contnined in 


the period on the left; this will be the pst figure in the 


root. SiibtrnrI the cube of this figvre from theperiod on 


the left, anil to the remmnder annex the next period to 


form a dividend. 


III. Divide this dividend by the partial divisor, which 


is 3 im&t the square of the root already found, considered 


aspens; t-lie qnotimi is the secotid jigure uf HieTuot, 
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V. To the partial dimor add 3 liines the product of t/ie 
Kdjigure of (lie root bff the first considered. as tens, aluo 
e square of the second figure, the result will be the com- 
pete divisor. 

! V. MtUtiply the complete divisor by the second figure of 
t root and subtract the product from the dividend. 
VI. If there are more periods to b^ brought down, prO' 
ted as before, using the part of the root already found, 
e same as ttie first figure in the previous process. 
1. If a cIpUer occur in the root, aniiei two ciphers to the trial 
hdivJBor, and another period to the dividend ; then proceed as before, 
■ .Umexing both cipher and trial tipire to the root. 

3. If there is a remunder after the root of the last period is found, 

■jmex periods of ciphers and ]iroceed as before. The figures of the 

I 'TOot thus obttuned wilt be deeimi'k. 

What ia the uube root 

J8. Of 15635? I 5. Of 1030301? I 7. Ofin45678375? 

}'*. Of 1156375? I 6. Of 4W2135? I 8. Of WSOCoOlOa? 

9. Find the cube 3'oot of ^. 

operatio\.— vvx = y ^ = J. 

El'LE. — TJic cvbe root of a fraction may be found by 
extracting the cube root of the numerator and denominator. 

In extracting the cube root of defimiit nnmbers, begin at the 
nnita' place and proceed both toward tlio loft and the right, to 
separate into periods of l/tri'e figures each. 
Extract the cube root 

10. Of {f^. I 12. Of 21 I U. Of .091125. 
U. Of nifi I 13- Of 39304. I 15. Of 12.812904. 
1 e. What ia the cube root of 98807483624 ? 

17. What is the cube root of .000529475129 ? 

18. Find the cube root of ^ correct \x> 4 iwiWA'^'i.vfts- 



I 



Find the second mcniber of the following uquatiotJl 
19. 1.441+3.53 = ? I 21. ^Mim — .3308 = ? 
30- \'mix<^lH=-\ 32. -^'54:873- (2 1.952)M_ 
23. 24.8 + -1^103:823 x (.125)^ = 'f 
■^'IG' -^ -v'64 — 4 X -v'.Sl^ = ? 



" = ? 
■2)i^| 



GcEOUETRICAL EXPLANATION OF CCBE EOOT. 

SHOt What is the length of the edge of a cube whose 
iTolume is 15625 cubic feet? 

^'^- 1" Let Fig. 1 represent a. 

cube whose volume Is 
ISO^S cubic feet. It Is 
requ red to find the lengtli 
of the edge of this cube. 

Since the volume ot a, 
cube B e<]UBl to the cube 
of one of ta "dges, an 
edge maj be found bj 
extrac g the cabe root 
of the V tun e 

bincc 1 '^6^ coD^stB of 
two periods ta cube root 
it of two fignrea The greatett number of tfni whose 
oube is contained in 15000 b S Hence the length of the edge of 
the cube •? 20 fee pi a tl e un ta figure of tl p root Rpmovlng the 
cube whoae edge a 20 feet and whoati ol me s WOO cubic feet, 
there remains a solid whose volume is 7035 cubic feet (Fig. 3). 
I This remainder consists of aoUda M-Tnilar to those marked B, C, and 
n Fig.l and Fig- 3 of Art, 804. 

15,625(23 




= 1300 



7625 




■ CD UK nooT 

Tlie voluino of a reotan- 
gnlor solid is equal lo the 
product of the area of ila 
base bj- its height or thick- 
ness (472): hence, if the 
volume be divided by the 
area of the base the quo- 
tient will be the thkknesa, 
^o^, since the three cqiinl 
E-e«tangular solids, eni-h 
of -which ia 20 feet sijUun- 
^md whose thickness i:i tlic 
■.mjts' figure of the root, 
<=oiit^ii the greater por- 
tion of the 7625 cubic feet, a x 20» or aW x 2* may bi.- used as a trial 
«3iTiaor lo find the thickness. Dividing 7835 bj 1300 the quotient 
is 0. But this quotient is too l&rge, for if 6 feet ia the tliickneaa, 
the volume of Rg- 3 will be 3* SIC x 0-1-3 ^ 20x8' -i- 8', or 0576 
«-:ubic foet. Taking 5 feet for the thickness, the volume of Fig. 3 
is 7635 cnhic feet, tor 3x30=x5+3)(20x5»-H5'-(800x2'+a)ya 
X ,'» + 5') 5 = 1535 X 5=7625. Hence, 25 feet is the length of the edge 
of a cube whose volume ie 15625 cubic feet. 

fJtO BT.EXS. 

881. 1. What is the length of the edge of u euhicul 

ix that contains 46650 en. inches ? 

3. What must he the length of the edge of a cubical 
bin rhiit shall contain the same volume us one Ihat is 
16 ft. long. 8 ft. wide, and 4 ft. deep ? 

3. What are the dimensions of a cnlw that has the 
same volnme as a bos 3 ft. 8 in, long, 2 ft. 3 in. wide, and 
1 (t. 4 in, deep? 

4. How many sqnare feet in the surface of a cube 
whose volume is 91125 cubic feet 'i 

5. What is the length of the inner edge of a cubical 
bin that contains loO bushels ? 



1 



^R»: 



1174 ■ EVOtTTIOy. 

I}, What is the depth of a cubical cisteni th;it holds 
300 barrels of water ? 
7. Find the length of a cubical vessel that will hold 
4000 gallons of water. 
HOOTS OF HIGHER DEGREE. 
833, Any root whose index contains no other factors 
than 2 or 3 may be extracted by means of the square and 
cube roots. 
If any power of a g^ven number is raised lo any required power, 
the result ia that power of the given number deuoled. by the pro- 
duct at the two esponentB. (801.) Conversely, if two or more 
roots of a given uambcr are estmtted, sacceesively, the result la 

I that root of tlie given nttiiiber denoted by the product of the iodices. 
1. What is the 6th root of 3176782336 ? 



E'V'2176782336 = 46656 quiredroot ia 6^3 x 3; hence ei- 

,. ^ tract the aquare root of tlie given 

C'46656 = 36 nnraber, and the cube root of this 

Or, result, which gives SB as the 6th or 

I .{^im8233B= 1896 "r'""'.™t "'' '"' ':!'' ": 

' cube rciot of the given number, and 

V^1296 ^ 36 then the square root of the reault. 

Rule. — i^eparate the index of the required root into its 

V. prime factors, and extract mccessimly the roots indicated 

\b^ the several f adorn obtained ; ttte final result will i etJKf 

rrequired root. 

2. What is the 4th root of 563(5405776 ? 

3. What is the 8th i-oot of 1099511627776? 

4. What is the 6th root of 35633973850442049? 

5. What is the 9th root of 1.577635 ? 



Icated 




833. An AHthnietiral Progression is a suc- 
cession of numbers, each of which is greater or less than 
the preceding one hy a eonatant differenre. 

Thus. 5, T, 0, 11, 13, 15, is an uritliiiietical progression. 

834. The Ter^ms of an arithmetical progreaaion are 
tlie niimljersof wliich it consists. The first an dlast terms 
are called the Exlremen, and the other terms the Means. 

835. The Coinmon Difference is the difference 
between any two consecutive terms of the iirogrcasion. 

836. An Increasing Arithmetical Progres- 
sion is one in which each term is greater than the pre- 



Thus, I , S, G, 7, S, 1 1 , is &n incres^ng progreseion. 

837. A Decreasing Arithmetical Progres- 
sion is one in which each term is less tlian the preced- 






13, 13, 11, 9, 7, 5, 3, 1, IB a decreasing progreBsion. 

^838. The following are the qnantities considered in 

arithmetical progression : 

1. The first term (n). \ 3. The common difference (d). 

%. The last term (I). I 4. The namber of terms (m). 

^L 5, The sum of all the terms (s). 



839. To ttnd one oi'tlie extremes, when the other 
cxti-eme, the toinmou dUtcrcnce, aud the uumber 
of terms are giveu. 

I, The flret term of an iiicreaaing progression ia 8, thu 
conmioii differeuce J, aud fclie number of terms 30 ; wbat 
is the last term ? 

OPERATION. Analtbib.— The 3(1 lorm is 8 + 5; 

JO — 1 ^ 19 the3dtennieB + (a«2)tLe4lht8ni. 

|n-^-= 4. R _ , (,1 _ ; ia 8 + tax 8); and so on. Hence 8 + 

3. The last term of au increaeing progj-ession ia 103, 
the common differenee 5, and the number of terms 30 ; 
what is tlie firat term ? 

Anaithib,— TliK 1st term miiet be 

B, number to wbicb, if 19 > 5 be added. 

tbe sum sball be 103 ; hence, if 19 x S 

103 — 19x5 = 8 = (/ is BQbtracted fnim 103, tbe remainder 

is ihejirel tej-m. 

3. The first term of a decreasing progression is 303, 

the common difference 5, and the number of tei-ms 40 ; 

Tvhat is the last term ? 

i. The last term of a liecreasing ])rogreBsiou is 1, the 
common differeiiee y. and the number of terms 'J ; what 
is the first term ? 

Rule.— I. J/ the given exlrvnie is the less, add to it the 
produd of the conuiion difference by the number of terms 
lesH one. 

II. If the given extreme is the greater, snhtrnct from il 
the product of the common difference by the number of 
terms less one. 

= a + (n — 1) X d. 
= 1 -{.-l)xd. 



POBMUL^!.- 



rPKOr. KESSIONK. 
The first term of an increasing progressioii is o, thefl 
cnmmwn difference i, jiud tlie numbei' of terms 8 ; wliati 
is the last term l' 

B. Tlie first twm of an increasing pvogiiisaion is 2, a: 
the common difference 3 ; what Is the 50th term ? 

1. The first term of a deereafling progression ia 1( 
uud the common difference 7 ; what is the 13th term ¥ 

8. The first term of an increasing progression is f , thfrj 
common difference |, and the nnmber of terms 20 ; 
is the last term ? 

830. To find the commoii diflVreuce, wlieu the ' 
t-xtremes and omiiber of terms are giveu. 

I. The extremes of a progruaaion are 8 and 1(13, and 
tbe number of terms '40 ; what is the common difference ? 

OPEEATION. ANAi.YBia.— The differenco between 

]na a _^ i g _. g ^ jj the extremes ia eqaal to the product 

of Che Gommon difFerecce bj tbe 
niituUir of terms \eea one (839) ; hence tba eom/nwn, difftrenee is 
if, or 5. 

a. The extremes of a progression are 1 and 17, and the 

aamber of terms 9 ; what is the common difference ? 



Rule. — Dmik the difference between ike e^ireines by 
the number of terms less one. 



Formula. — d = . 



3. The extremes ai-e 3 and 15, and the number of terrasi 
T ; what ia the common difference !' 

4. The extremes are 1 and 51, and the nnmbcrof terms 
^B ; what is the common difference ':* 



I 



I 
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5. The youngest, of teu children is 8, and the eldest 44 
years old ; their ages are in arithmetical progression. 
What is the common difference of their ages ? 

6. The amount of *800 for (iO years, at simple iaterest, 
is *4180. What is the rate per cent. ? 

?. The extremes are and 3^, and the numbur of tt-rms 
18 ; what is the common difference ? 

831. To find tlie number of terius, when the ex- 
tremes and cuiuntoii difference are given. 

1. The futremes of ii progrGseion are 8 and 103, and 
the common differcucc 5 ; what is the number of terms !' 

oPEHiTiOS. AMAtYBis. — Tlie difference between the 

103^ rt -^ 5 ^ 19 eitreines fe o(|Ub1 to the product of the 

differcQM by the number of 

!BB one (830) ; hence the number 

of terms less one is equal to V or 19 ; 

therefore 10 + 1 or 30 is the imnAer of terms. 

2. The extremes of a progression are 1 and 17, and the 
a difference % ; what is the number of terms ? 



- 1 ^ ao = 



I 



BcLE. — Divide Ihe difference between the extremes by 
>i difference, and add one to ihe quotient. 



3. The extremes are 5 and 75, and the common differ- 
ence is 5 ; what is the nnmber of terms ^ 

4. The extremes are I and 30, and the common differ- 
ence is &^ ; what is the nnmber of terms ? 

5. A laborer received 50 cents the first day, 54 cents 
the second, 58 cents the third, and so on, until his wages 
were 11.54 a day ; how many days did he work ':* 

6. In what time will $600, at 7 per cent, simple inter- 
eat, amount to $885 ? 



^pss; 



PROttHBesiOKS. 



>2. To flntl the sum of all tlie teruis, when thft] 
extreiues and the number of termi!* are given. 

1. The extremes of au arithmetical progression are S 
li.tud 14, and tlie aumber of terms is 5 ; what is the gum] 
fall die terms P 

Analtbib. — The co 
erenw is founcl to be 3 (830) : 
lience the required sum in 
equal to 2 + 5-H8 + 11 + 14, or 
14 + 11 + 8 + 5 + 3. Adding the 
correBpDudlng terms of theae 
two progreeaions, we have 2 
times the sum = 16 x 5 =^ (3 + 
H) X a ; hencB the sum U 
3 + 14... _.„ 



OPHHATIOS. 

= 2-f- 5+ 8 + 
= U+11+ 8 + 



I = 16 + 16 + 10 + 16 + 
^*=16x5 = (2 + 14)x 



a. The extremes of -mi arithmetical progression are 5 
and 75, and the number of terms is 1.5 ; what is the sum 
of all the terms ? 

Hole, — Mvltiply the mini nf the extremes by hut/ f/tsi 
mimber of terms. I 

Formula. — « = ^ X {a + ')■ 1 

3. The extremes are 4 aud 40, and the iuimber of terms 
is 7 ; what is the sum of all the terms ? 

4. The extremes are and 250, and the number of 
terms is 1000 ; what is the sum of all tliu torms ? 

5. How many strokes, beginning at 1 o'(!lock, does the 
hammer of a common elock strike in 13 hours ? 

6. A body will fall Ki^Jj ft. in the fii-st second of its 
fall, -18J ft. in the second second, SO^^ ft., in the third 
second, nnd so on : how far will it fall in one minute? 



j^ 
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833. A Geometrical I'rogressioti is a t 
sioQ of numbera, each of which ia grciiter or leas tliau Ihe 
preceding one ia a eoustant ralio. 

ThaB, 1, 3, Q,2T, SI, etc.. is a geometrical progression. 

834. The TemtiB of a geometrical piogression are 
the nambera of wliicli the progression consists. The flrat 
and laet terms are called the Extremes, oud the other 
terms the Means. 

835. The Ratio of a geometrical progression ia tlie 
quotient obtained by dividing any term by the preceding 



836. An Increaaiaig Geometrical Progres- 
sion 19 one in which the ratio is greater than 1. 



n increasing progression. 



837. A Decreasing Geometrical Progrea^ 
sion is one in which the ratio is less than 1. 

Thus, 1, J, \, J, ]V, e1£., is B deereasing progressiOD. 

838. All Infinite Decreasing Geometrii 
Progression is one in which the ratio is less than 1, 
and the number of terms infinite. 



re»^ J 



Tlius. 1, j, I, Jt, Vt, h. i/,' a"<l s 



1 infinite decreasing 



839. The following are the quantities considered in 
geometrical progression : 

1. The first term (</). ] 3. The ratio {r). 

2. The last term (I), j 4. The number of terms (?;). 
5. The snni of all the terms (s). 



■Ut E 3 3 I K t^ 



WRIXT£y EX EHV 

S40. To Hud uiie ut' the extremes, nlieii the «)thcr 
eitrcuie, the ratio, aud the iiuuiber of terms are 

I. The first term of a progression is %, tlie ratdo 3, aud 
■ liu number of turma 10 ; wiiat is tlio last term ? 

OPKEATION. 



Anajltsis.— The Sd 
term is 2x3:<3 u 



lagyS: the third 
8 X il^ ; the 4tli tenn ia 
HenM the 10th ur Iniit 



The last term of a progression ia 31)360, the ratio 3, 
-™ the number of terma 11) ; ffliiit ia tho first tyrm ;■ 

opBRATios. ANALISI8. — Tilt Hrst teiTO iQUBt be a imni- 

3938G '"^'r hy which iC 3* be multiplied the product 

^^ = 2 = <* ah&ll be 3S3B« : hence, if 39860 be divided by 
3*, the quotient will be ihefirat term. 

3. The flrat terra of a progression is 1, the ratio J, and 
t!ie number of terms a ; what is the last tefm ? 

EcLE. — I. If lite givejt trjireine is the firxt term, multi- 
ply U by that pmver of the ratio whone exjmienl ix one less 
thanlhe number of terms. 

11. If the given extviii'- is the. hisl lenii, ilivide it by 
^^'('1 power of the rntiti whone e^xponcnt is one less than t/ie 
"'(flificr of terms. 

Formula. — 1 == ar"-'' ; « = -;;^ . 

4. The first term of a geometrical progression is 6, the 
fntio i, tlie number of terms 6 ; what ia the last term ? 

3. The last term ia 192, the ratio a, and the number ol 
terms 7 ; what ia the first term ? 



F 



riDOKESSlOS-S. 



m 
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A druvef boagfat 2U oo«3, agreeing to p«T #1 forthe 

first, t'4 tax the 6«coad, ^ for the third, and eo on ; bow 

mncb did he pay for the la=t cow ? 
;. Find the amount of $3oO for 1 y««n >l 6 per cent. 

compoujid interest. 

The &nt tenu is SiSO, llie nlio \M, and tlw aawber of M>Ma & 
8. If 1 cent had been pot at interest in 1634, what 

wooid it hare amoaoted to in the year 1874, if it bad 

doubled ita value erery 1:3 years '' 

841. To find the ratio, wben tlie extremes and 
the number ur terms are given. 

1. The firet term is 2, the last term 513, and the nom- 
ber of Usnoi 3 ; what ie the ratio !' 

orXRATlOK. AniLTSis. — If the 4tli powei of tLt 

*it = 25C ^'^'^ ^ multiplied by 2, the piodaci is 

4, -■-;_ __ 513 i840) ; hence, if 512 be divided 

V*5o — i — r ^^2, the quolient, IW, is the 4th power 

of the ratio. Hence the ratio is the 4th root of 256, or 4. 

2. The firet term is 1, the last term j-^, and the num- 
ber of tern)§ y ; what is the ratio ? 

Bl'LK. — Diride Ike last term by the Jirst. and ertratl 
that root of the tjuotient whom index is one lest: than the 
number of terms. 

POHITLA. — r= ^ -■ 

3. The first term is 8, tlio last term 5000, bolI the nuiD- 
ber of terms 5 ; what is the ratio ? 

t The first term is .Olia, thu last term 7, and the 
nooiber of terms 5 ; what is the ratio ? 

S. The first term is ^, the last term lo,^. and the 
uiimlicr of terms T ; what U tlie ratio ? 



Si'4. to find the number of terms, when the ] 
extremes and the ratio are given. 

1. Tbe extremes are 'i aii'l 512, and the ratio is 4 ; what \ 
is the number ol terms !■" 
OPEaATiOK. AKAivsiB. — If 513 be divided by 3. tlie quotient, ' 

2) 512 358, la tLat power o( the ratiti whose eiponent isoiM 

less tliau the number of terma (841)- But 258 il 

^^^ the 4th power of the ratio 4 ; hence the number cj 
4* = 356 tmn»m5. 

2. The oxti-emes are I and sIt' "I^^ ^^^ ''^'■'^ '^ i > vliatl 
18 the number of terms ? 

Rl"le. — Divide the last term by ihejtrst ; then the ea-po- | 
nent of thepower lo which the ratio must be raised to pro- 
duce the quotient is one less titan the number of terms. 

Formula. — r"^' = - , 

3. The extremes are a and 1458, and the ratio is 3 ; 
what 13 the number of terms !' 

4. The extremes are ^Jt, and |, and the ratio 2 ; what 
is the number of terms 1' 

843, To find tbe sum of all the terms, when the 
extremes and the ratio are given. 

1. The extremes are 3 and 128, and the ratio ia 4 ; what 
9 sum of all the terms ? 

OPERATION. 

(128x4)-2 _ 510 

4-1 ~ 3 -^'''-'* 

8 + 83 + 128 + 512 ANAiTBiS.—Sabtract the sura from 4 
^8+6 + 32 + 136 timee the Ham, and 510 remains, wliich 

- 3 - GIO is 3 times the sum ; heaue 4» or 170 



PBOGBKSSIOSB, 



2. The extremes arc 1 and ^, and the ratio ia ^ 
is the sum of all the terms ? 



i' 



t + i + i + A + A 



4 



Vlvi-Z.— Multiply the last term by the ratio, and divide 
the difference letween the product and the Jirst term iy the 
difference between 1 and the ratio. 
Ir — a 



FOHMUIA. — 8 - 



-1' 



I 



3. The extremes are 3 and 384, and the ratio ia % ; what 
ia the sum of all the terms 'i 

4. The extremes are 4J and jfj, and the ratio ia -J ; 
what ia the sum of all the terms? 

5. What is the som of all the terms of the infinite pro- 
gressiou 8, 4, 3, 1, J, J, . . . . ? 

The laM term of tliia progression maj be conceived as 0. 

6. What is the snm of all the terms of the infinite pro- 
gresBion 1, t i, iV. Vr. ■ ■ ■ ■ ? 

1. What is the sum of 1 +i + }+i, etc., to infinity ? 

8. The first is 7, the ratio 3, and the numher of terms 
4 ; what is the sum of all the terms ? 

Flrat Snd the kat term by Art. S40. 

9. A drover bought 10 cows, agreeing to pay *1 for the 
first, %% for the second, $4 for the third, and so on ; what 
did he pay for the 10 cows ? j 

10. If a man were to bny 13 horses, paying % cents fop -4 
the first horse. cents for the second, and so on, what ' 
would they cost him 'i 




844. An Annuity is a sum of money payable an.* 
Doally. The terra is also applied to a Bum of money 
payable at any equal intervals of time. 

845. A Certain Annuity is one which continues 
for a definite period of time. _ 

846. A Perpetual Annuity or Ferpetultff | 
is one which continues forever. 

847. A Contingent Annuity is one whieh begins 
or ends, or botii begins and ends, on the oceurrenee of 
some spcciGed future event or events. 

848. An Annuity Forborne or in Arrears 
is one the payments of which wore not made when due. 

849. The Amount or Final Value of an an- 
nuity is the sum of all the payments increased by the 
interest of each payment from the time it becomes due 
until the annuity ceases. 

850. The Prefsent Worth of an annuity is such a 
sura of money as will, in the given time, and at the given 
rate per cent., amount to the final value. 

851. An annuity is said to be deferred when it does 
not begin until after a certain period of time ; it is said 
to be reversionary when it does not begin until after the 
oocori-ence of some specified future event, as the death 
of a certain person ; and it is said to bo in possession 
vhen it has begun, or begins immediately. 
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^H ANNUITIES AT SIMPLE INTEREST. 

^^M 853. AU prublems in anauitieu at simple intei'est may 

^^M he .•iohed by combiuing the rules in Arithmetical Pit 

\ 



:st may 
il Pi-o- 

m 
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naiTT£y exerc lans. 
853. I. What is tho amount of an annuity of *300 for 
5 yeaj-s, at G per cent simple interest y 

OPEKATIOS. 
300 + 372 Akaltsis.— At tlie eud uf the 6th 
X 6 =; 1680 year tlie following sums were due ; 

The Gth year's pajmenl = $300, 

TLe 4tli year's payment = |300 + (llB = 1318, 
The M year'a VBymeut = $B00 + S3fl = t33(!. 
The 3d year's payment = $300 + $54 = $354, 
The lat .year's payment = $300 + \n = S87S. 
These sums form an arithmetical progression, in which the fljrst 
term is tlio annuity, ^00, tlie common difference is the interest of 
the annuity for 1 year, and the number of terms is the uiunber of 
years. The sum of all the femis of this progreaeion is $1680 (SttJj), 
which is the amount of the annuity, 

2. A father deposits annually for the benefit of his son, 
beginning witli his tenth birthday, snch a sum that on 
his 31at birthday the first deposit, at simple int., amounts 
to *310, and the pum due his son is tl860. Find the 
annual deposit, and iit what nitc per cent, it is deposited. 

OPERATIOK, 

B X (1st term + 210) = I8(i0. (832.) 

Hence, iHt term =310 — 210 = lliO = a. 

(aiO - 100) -=- (13 - 1) =iji^ = 10 = d. (830.) 
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and, $1300, the fitiiLl value of the annuity, Is the sum of all tlin 
tenns. TTtiing the principle of 83!i, we And the firtt Urm to he 
$100, which is the annual duposit. By 830, the eommon dif- 
ference ia found to be tlO ; hence 10 per cent, la tlie required rate. 

3. What is the amouiil uf an annuity of ^150 for 5J 
years, payable quarterly, at IJ per cent, pur fiuiirtt;i-? 

4. What ia the present worth of an annuity of 4300 
for 5 years, at 6 per cent. ? 

5. What ia the present worth of an annuity of *500 
for lu years, at 10 per cent, ? 

6. Id what time will un annual pension of *500 amoant 
to $3ij0, at 6 per cent, simple interest 'f 

7. Find the rate per cent, at which an annuity of #6000 
pirin amount to SoQ^SO in 8 years, at simple interest. 

8. A man works for a farmer 1 yi-. 6 mo., at $30 pel- 
month, payahle monthly ; and these wages remain nnpairl 
until the expiration of the whole term of service, Whal 

i dne the workman, allowing simple interest at G per 
mt. per annum ? 

ANSUITIB8 AT COMPOUND INTKREST. 
'854. All problems in annuities at compound interest 
by be solved by combining the rules in Geometrical 
regression with those in Compound Interest. 
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1. What is the amount of an annuity of 8300 for o 
ra, at 6 per cent, compound interest '' 

™AT10N. As.\i.Y8rB.-At the end of tlio 

)6''— 30U _ ,oQ, ,o Stli year the following sums 



The 6tli jear's payraeiit =1 ^^_ 

The 4tli year's puymeLrt + interest for 1 year = $300 x 1.08. 

The 3d year's pnynieot + compound int. for 2 years = $aOO x 1.00'. 
The 3d year'8 payment + compound int. for 3 jtaira = $'iO0 x LOG*, 
The lat y«ar's payment + compound int. for i years — |300 x 1.00*. 

'hese HumH I'unu a geometrical progressjon, in whicli the firati 
m in the annuity, $300, the ratio is the amount of $1 for 1 year. 

and the numlier of terms is the number of yearn. The siim of all 
terms of this progression is |IG01.13 (843), ^rhich is the* 

unouut of the annuity. 

J. What is the present worth of an annuity of 8300 for 
5 years, at 6 per cent, compound interost ? 



1891.13 ,,,„„ 


Anai. 
naityiB 
5 years, 
is itl.331 


¥816.— The amount of this an- 
tlOlll.lS. The amouut of Jl for 

*226 (587). Hence the present 


worth of the amiuity is 


$inoi.i3 

17338328' 


or H1363.TJ. 



3. Find the annuity whose amount for 25 years, at C 
per cent, compound interest, is S1645S>.3o. 

4. What is the present wortli of an annuity of $700 
for 7 years, at per cent, compoand interest ? 

6. An annuity of $300 for 12 years is in reversion 6 
years. What is its present woi-tlij compound interest 
at 6;^? 

6, A man bought a tract of land for S4800, which was 
to be paid in installments of $600 a year ; how much 
money, at C per cent, compound interest, would discharge 
the debt at the time of the purehaee ? 

7. What is the present value of a reversionary lease of 
8100, commencing 14 years hence, and to continue 20 

years, compound interest at 5 ^ei cant, ? 
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855. SYNOPSIS FOR REVIEW. ^fl 


. 


1 Defb ■! '' '^^'^"^■^- ^' Involution. 3. Base, or Root. 4. BxJ^^H 





' ] pouent S. Bqiiare, 6. Cube, 7. Perfect Powei^^^| 


J 


2. Prihciple. ^^H 


3. 803. Eele. 1. For Integere, 3. For FractionB. ^^H 


2 


4. 803. 1- Principle. 2. Geometrical lllustratiuii. ^^H 


i 






I Defb -j ^- ^'^"''rc Root. 2. Ciilie Root, etc. 3. Evoliitk^^^H 




{ 4. Radical Sign. 5. Index, <^^^| 


■ 


a. 810. Rale. ^^1 


9 


3. 812. Principles. 1, 2, 3, 4. ^^1 


^ 


1813. Rule, I, 11, III. For Fractions. ^^| 




6, 814. Geometrical lUustration. 


£ 


6. 818. Principles, I, 2. 8, 4. 


a 


I, 819. Rule, 1, 11, III, rv, V, VI. For Fractions. 


K 


8. 830. Geometrical Illuatration. 


■' 


9, 823. Hoots of a Higher Degree. Bide. 


^V tl. Arithmttieal ProgreKdon. 2. I'crm*. 3. Common 


■ 


1. DefB. -j Difference. 4. IncreaHng Arithmetical Progrmnon. 


■ 


\ 6. DecTeasing Atilhmelkal Progression. 


■ 


a. Qnantitiea cooaidered. 




3. 839. Rule, I, II. Fm-inidm. 




4. 830. Rule. Fivmaia. 


2 


a. 831. Rule. Formula. 




fi. 833. Rule. Foi~miiln. 


g 




a 


1, DefB. } 4. Increanirig Geom. Prog. 5, Decreasing Oeom. 


§ 




h 






3. 840. Rule. I, II. PormuUe. ^^ 




1 841. Role. Formvla. ^H 




S. 843. Rule. F<n-m<ila. ^^H 




0. 843. Rule. Formula. ^^M 




" 1. Annuity. S. Certain Annuity. 3. Perpetuity. | 




4, Contingent Annuity. 5. Annuity in Arrears, 


u 


1. Defb. 


e. Amount. 7, Present Worth of an Anntdly. 


& 




8- Deferred Annuity. 0. Reversionary Annuity. 


D 




10. Annuity in PoseeaSon. 
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85(1. MetMtiratien is the process oMlnding the uumberof 

I «iillM ill eiteusion. 

LINES. 

857. A Straight Line, is a, line that 
does not change its direction. It U the short- 
est diataiice i>etween two points, 

858. A Curved Line changes its liirec- 
tioii at every point. 

859. Parallel Lines have the same 
directinu ; mid lieing in the same piano and 
equall;r distant from each other, thej can never 

860. A Horizontal Line is a line par- 
allel trj either the horizon or water level. 

861. A FerpetidietUar Line is a 

straight line drawn to meet another straight 
line, BO as (o incline no more to the one aide 
than to the other. 



Aperpen 
cafOBB. 



horiion 



.1 line \f 



X ANGLES. 

j^ 862. Am Angle is the difference in the 

^\ direction or two lines proceeding from a com- 

Imon point, called the tertex. 
AngU'fare measured \ij degmei. (SOI.) 
863. A Right Angle, is an angle formed 
i iiy two lines perpendicular to each other. 

\ 864. An Obtlinc Angle is greater than 

\ I a right angle. 

VfX 865. An Actife Angle is 1 

*— ^ right angle. 

l1] angler eicept rl^bt anglci are called n/itlqva oiigfet. 




PLAA'E FIGUHES. 



66. A Plane Figure is a portion of a plaoo surface Ijounded 
itraiglit or carved liiiea. 

867. A Polygon is a iilane tiguro bounded by etmiglit lines. 

868. TliB Perimeter ai a. polygon is tlie sum of its sides. 
8ti9. llie Area of a piune figure ia tUc eurface included 

witMn the lines whicli bound it, (460.) 

A regular pClvgoA bae sll Itf 0idc» aad dU 1i» miglcH fMjusl. 

The aUUude of a polfgan 1b the pBrpandicalar dieisDiM between lis bau and t, 
dds or angle opposite. 

A polygon of three 'IiIgb is called a IHgon. or trtongla; of fuar eidos, a Itlia- 
pO«,orqQiidrilalBal; of flvo aldoa. apjn(oflWi, Blc. 

^OOOO 

pentagon. Hcragon- neplaEon, Orlagon. NonDeoii. 



TmAXnLES. 

870. A Triangle ia a piano figure ijounded l>j- tliren sides, 
and liBving tliree angles, 

871. A Biglit-Angled Trinngte 
is ft triangle having one right angle, 

873. The ffj/po/ftentwe of a right- 
ang'led triangle is the side opporite the 
riglit Jingle. 

873. The Base of a triangle, or of ™"' 

BDT plane figure, la the sMc on wliicli it nm.i' lie fluppoaed to stand. 

874. The Perpendictilar of a right-angled triangle is the 
side which forma a right angle with the haae. 

875. The Altitude of a triangle is a lice dm wn from the angle 
opposite [lerpendicular to the base. 

L Tbe doited lii 
1 Tiiaugle« are 



MESSrHATIOS. 



Bid. An EquUaterat Triaiiffte has its three sidm eqnal. 
.1177. Ad Isosceles rWRM^Ir hasonljtwoof ilsndeseqaal. 
878. A Scitlene Tfinngle lias all nf its aides unequal. 



tx 




KqulUturul, InoBMlee. 

879. An Equiangular Triangle has three equal inglea 
I (Fig. 1.) 

880. An Acute-angled Triangle taiui three ticuto snglee. 

I (Fig. a.} 

881. An Obtuse-atiffled Triangle has one obtuBe angle. 
f (Pig. a.) 

/• « O B I. f -H « , 



88tf. The base and altitude of s 
fftven to And Its area. 



triangle being 



1. Find Ihp »ronof n triangle whoso base is 20 ft. and altitnde 
14.0 feet. 

Opbration.— 14.8x26+3=1881 sq.ft. Or. 20 x l|?=188l Bqoan! 
[ <eet, area. 

2. What li the area of a, triangle whoae altitnde is 10 jarda 
bMe 40 feet? 

Rm.B.— 1. Divide the prodtiet of the bast and (lUUv^e by 3. 

9. MuUiply the bnie by one-half l/ie altitude. 

Find tlie »ren of a triangle 

S. Whose liiitie t» 13 ft. 6 in. and altitude ft. D In. 

4. Whnsp linse is 35.01 chains and Bllitude 18.14 chuna. 

5. What is the coat of a triangalor piece of land whose 
' 1B.4? ch. mid altitade 0.07 ch., at |00 an acre ? 

6. At $,40 a H(juare yard, find ths cost of paring a triaugii]»r 
eonrt, its Itaae being IDS feet, and ita altitude 21 yards 1 

7. Find the area of the gable end of a house that Is 38 ft. wide, 
»ad the ridge of (he roof IG ft. highn t\ia.a Ai« toot, of the rafteis. 



laand | 



S83. Tlie area and one dinicusion beiug gi^eo to 
find tlie other diuieiisiou. 

1 . Wtat is the base of a triangle whnse area is 139 square feet 
aiid altitude 14 feot ? 

Otekation,— (laDsq. rt.x2)+U = 27 It., ba^, 

2. Fiud the altitude of a triangle whose area is 30j square feel 
and buse 3 yards. 

BzLE.—Bouble the area, then diciile hy tliC gicsn lUincnsion. 
Find the other dimenBion of tlie triaugie 

3. When the araa is 65 aq. in. and the aJtitude 10 inehes. 

4. When the base la 42 rods imd Ihe area 588 aq. loda. 
6, When the aiea is OJ acres and the altitude 17 jraida. 

6. When the base la 12.35 chaina and the area 5 A. 33 P. 

7. Paid IIOSO fcir u jiierc of land in tlie form of a triangle, at the 
rate of ^\ per square rod. If Ihe base is H rd., what is its altitude ! 



I 



884. The three sides ol a triangle being given to 
find its area. 



^ntndi 



Find the area of a triaugie whose sides are 30, 40, and 60 ft. 
Opbratios.— [go + 40 + 50)-i-3 = fiO; 60-30 = 30; 60-40 = 30; 



X 10 = ODD ft., . 



1^' 



2. What is the area of bd isosceles triangle whose haso is 20 ft., 
" each of its equal aides la feet ? 

"RllhE.— Front half the sum, of the three Mdea, subtract each nde 
lepamteli/ ; multiply the hiilj-tum and the Vvree remainderi together ; 
the aquare rout ^ the product it the area. 

a Find the area of a triauRie whose sides are 35, 36, and 4fl in. 
4. How many acres in a field in the form of an equilateral tri- 
nugle whose sides each measure 70 rods 1 

0. The roof of a honse 30 ft. wide has the rafters nn nne side 
ft. long, and on the other 18 ft. long. How many square feet of 
will be reguired to hoard up bolk ga\)\a en^^ 
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, The followicig principles relating to right-aagled 

have been established by UeomeUj 

Prihciples.— 1. The g^uare of the 
kypotken,u»e, of a rig/it-anghd triangle 
is equal to Ihe sum of the ig%iarM of 
the other too siden. 

2. I'Ae iquare of the btuie, or qf the 
perpendievlar, of a rigM-angled tri- 
angle ii equal to Uie eguare of the 
Aspothenuse dimiiiUhed by the eguare 
of the other tide. 

886. To And the Itypothenuse. 

1. Tlie base of a right-angled triangle Is 12, and the perpendicu- 
lar 18. What is the length of the liypothenuae ? 

Operatiob.— 13'-Hl8'^400(PRra. 1). ■</^ = 20, hgpothenvM. 

3. Tlie foot uf a, ladder is 13 feet from the biiseof a boilding, ftnd 
the top reaches a window 36 feet above the base. What Is the 
length of the ladder ! 

Hulk. — Extract the square root of the turn of the squarea of Ae 
bate and the perpendicular ; the result it the hypothenvte. 

i. If the gable end of a house 40 ft, wide is 16 ft. high, what is 
the length of the rafters 'I 

4. A park 35 oliainB long and 23 chains wide has a walk limning 
through it from opposite corners in a straight line. What is the 
length of the walk ) 

3. A room is 30 ft. long, 16 ft. wide, and 13 ft. high. WhatistSte 
distance from one of the lower comers to the opposite upper comer t 

P-'SS7. To find the base or perpcndlcuJar. 



t' = 441 (Pbin. 2)- -^/m. = SI ft. 



QUADH1L4TER 



^^B'lB. Tho hjpotlipnuBe of a right-angled trkngla is 53 yu'ds Htid 
^^^Be base B4 feet. Fiud the perpendicular. 

^|B||tRuiA — Extract the tguare root of the liifftreiae betieefn the aguarn 
^^^iftA* hgpolhentiM and the equare of Uie given tide ; the retult ii the 
rtquircU aide. 

U. Find the width of a house, whose raft«n are 13 It. bM 15 ft. 

long-, and that form a right angle at the point in which they meet. 

4. A line reaching from the top of a precipice Viit feet high, on 

'e hank of a river, to the opposite aide is 380 feet long. How 

Mde is the river f 

1 S. A ladder 52 ft. long atanda agaiuat the side of a huildiug, 
w maaj feet muet it be drawn out at the bottom that tlie top 
U? he lowered 4 feet f 

QUADEILATERALS. 
, A ^uudritatertU is a plane figure bounded bj- toor 
«ight lines, 
. There are Ihreo tluds ot qtiadrilateraJi!, iho fliraCitopram, Trapaoid. snd 

889> A faralltiogram is a quadrilateral which has Ita 
opposite Bides parallel. 
Then are Fanr kludn or parBUitkignnis, the Bguait, Beotangk, Bhomimid, and 

890. A Rectangle ia any paraUelogram having its angles 
right angles. 

8B1. A Sqtutre is a rewangle whose sides are eqnal. 

892. A Rhomboid is a parallelogram whose opposite aides 
<mls are equal, and whose augles are not right angles. 

893. A Rhombus is a parallelogram whose aides are aU 
equal, but whose angles are not right angles. 



I , 
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M E H 8 TJ B A T I N . 



894. A Trapezoid is & quadrilateral, two of whose Bides u 
pwitilel. 

895. A Trapezium is u quadiilateral baying do 
parallel. 

896. The Altitude of 8 paralUIograin or trapezoid is the p 
pendicular distaace betwoen its parallel sidea. 

Tbe dotlad TerUcil lines In tlic fignre i-cprecenl Ihe nllUade. 

897i A Hiagonal of a plane figure is a straight line j(nj 
It adjaceot. 




PROBLEXS. 

898. To find the area of auy parallelogram. 

1. Find the area of a parallelograni whose base is 16.S5 feet a 



Bltitude 7.5 feet. 
Operation. — 16,35 ft. > 



- 131.875 sq. feet, oreo. 
is 10 feet 6 inches, and ii 



EriiK — Multiply the bale by tJii altitude. 
3, How many acres in a piece of land \a tlie form of a rhombo 
the liaae being 8.75 ch. and altitude G chains ? 

899. To find the area of a trapezoid. 



Operatiok.— 33 f t. + 11 ft.^3 = 17tt. : 17 ft. x 3^133 sq.ft. 

2. Kequired the area of a trapezoid whose parallel sides a: 

and 14(1 feot, and the altitude 69 feet. 

Rule.— Jfuftijrfj/ one- half the eutn of the paralkl >idt» 



ufM by O^^M 
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8. How mnDT equure foet in a boaid 16 ft. long, 18 inches wido 
/e end and 2>!l iuvbes wide a.t the otliiT eud t 
f 4. One side of a quiidrilaterBl field meaauies 38 rods ; the dde 
a and parallel lo it jiieusures 36 rods, and the distance be. 
* tween the two sides is 10 rods. Find the area. 

900. To fluil the area of a trapeztiii 

1. Find the area of a trapezium wlinae 
diagonal is 42 feet and perpeudioulara to this 
diagonal, as in titu diagram, are 16 feet aod 




Opehatios.— {18 ft. + 16 ft. +2) x 43 = 714 aq. feet, 



2. Find tlie area of a trapezium whose diagonal is SG ft.. G in., and 
the perpendiculars to this diagonal S feet uid 3 feet. 

Rcix.—Miiltiplg the dutgoiml by hnlftks turn of the perpendiev- 
lara draien, toil from the wTtkeg of oppoaile iiaylm. 

B 3. How man; acres in a quadrilateral Geld whose diagonal is 
B-.$Oid. and the perpendiculara to this diagonal 2Q,453aad 50.8i!2rd.! 

Tatnd the ilea olaay rrgular polygon, moltlpl; Iti perimeter, or Ifae anm of 
Its <k)ee, by the perpendicular IMing from Its cenler lo ono of it? eidce. 

To find Ihe area of an Irregular polygon, divide the figure inio trlanirleB and 
Uapezlnnie, and find Ibe area of eacb separaiety. The enm of Uiee« areas will 
be the area of Ibe whole polygon. 



THE CIRCLE. ^ 

OOl. A Circle is a plane Sgure bouDdod h; a curved line, ' 
called the drevrnference. every point of wliieh is ,-——.... 

equally distant from a point within called the ,■ \^ 



k ' 
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»Oa. The Diameter of a circle is a line S^ "'=;: 

paemng through its center, and terminated at both \ X 

ends by the circumference. ^~__-.^ 

903. The Radius of a circle is a line extending from its ce 
War to anj' poini in the circumference. It ia OTift-liB.U '^aft 4okbi!A»q- 



M 
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904. When either the diameter or the circnm- 
ference of a circle iit giTen, to find the other di- 
mensioii of it. 

1. Find the circamfereoee of a circle whose diameter ia 20 inches. 
OrBHATiuK,— a) io. - 3. urn = ea.832 in. = -". ft. 3.832 in.. rirctMB. 

2. Find the diameler of a circle whose circumfereDce is S3.83^ ft. 
Opeb.\TION.— fJ-2.832 fl.+3.1416 = 20 It., diametrr. 
y. Find the diomeier of a wheel whoee circumference is 50 feel. 
Hole.— 1. Afaltip/.g (he tUntiuier bg 3.1410 ; Ihepivdtict it th^ eir- 

evm/erenee. 

2. Ditidt the cire'imfrreiue bg 3.U1R ; the qn'itie-iit u tM di/imeUr. 

4. What is the diameter of a tree whose girt is 18 ft. 8 in. ? 

fi. What is the radius of n circle whose rircuniference is 31.416 ft.? 
B. Find the circumfereace of (he jneatest circle that can bo 
drawn with iL string 14 inches long, used as a radius. 

005. To find the area of a circle, when both Its 
diameter and circumference are given, or when 
either is ^veu. 

1. Wliat ia the area of a circle wliose dtametpr ia 10 feet and cir 
Cttiaference 31.416 feet? 

OpBRATiOK,— 81.410 ft. X iO+4 = 78.54 sq. ft., arta. 

9. Find the area of a circle whose diameter U 10 feet. 

Opbration,— 10 ft,' « .7S54 = 79.S4 aq. feet, areii. 

8. Find the area of n circle whose circnmference is 31 . 

Operation.— .31.41(1 ft,-i-3.!4ie=10 ft.. .?.>/m. ,■ (10 ft, 
78.M aq. feet, a-'ta. 

HnLEs,— To And the area of a circle : 

1. Mvltiplg i ofilf diametur by the rirctmferenee. 

3. Afiiltip/g the tqiinre of Un diameter by ,7854, 

4. What i» tliB area of a circular pond whose circumference is 
800 chains 

5. TliH distance aroand a circuliir park ia IJ miles. How many 
Marm does It contain t 



I 



906. To llitcl the diameter or circumfereuco of n 
circle, wheu tlie area is given. 



I. What is tlie diameter of a circle whoee nrea ia I319.47S ? 
Operation.— 1319. 473+,78fl4 = 1980; ^im = 



4 



3. What ia tlie circamfereQCe of a circle whose area is 10.63Sf . 

Ofebation— lO.eaS + 3,1416 = 8JS5 ; ya23=2.6,raditM; 8.B y 
3 X 3.1418 = 15.708, ciTeumfeTtnee. 

Rule.— 1. DiMe Uie area by .7854 and extract the square root of 
the quotient; this reiult ii the diameter. 

8. Simde the area hy 3.1416 and extraul the square root of tkt 
qvatUnt; Vie rz-tutt if the radius. The drfumferewx U dblaiiud by 
Art. 904, 1. Or. 

3. Diiiide the area by .07958 and find the ggjiare root iff the quotient. 
S. The area of 9 circular lot is 88.4846 square rods. What 1b ite 

diameter ? 

4. The area of a circle ia 3S6.4S8 Hqaare feet. Required the 
diameter and the cli'cuuiCerence. 

007. To find tlie side of an inscribed sauare when 
the diameter of the circle is Itnown. 

1. Whttt is the eide of a aqaare inscribed in a 
circle ■whose diameter is 6 rods ? 

Opebation.— 0' +3 = 18; ^18=434 rods, side 
(^square. 

3. The diameter of a circle ts 800 feet. Find 
the aide of the inscribed sqnaro. 

Rule.— 1. Extract the gquare root of half the square of the di<im 
eter. Or. 

3. Multiply (/« diameter by .7071. 

8. Tlie circumference of a circle is 104 yarda. Find the side of 
the Inscribed squnre. 

4. The area of a circle is 78.54 square feet. Find the ^de of the 
tUBCribed B^uare. 




SKTSCBAIlOy. 



« Samutta ot the eodes an 20 and ;HJ feet. 
Obathue.— >W-(-ai>aO-3(9 >< .7SM = 

iOfi.; St n., «nw. 

2. Hod liie an* of • cbcalkr ting formed 
bff IWD eoaceainc diclrs, whose diameters ue 
7 tL 9 in. and 4 ft. » ia. 



^ 



8. l^ra^amttenanSS^TSandiaL^ft.: find tbe area 
4. nvaiMofaciRleis! A. 1M.K P. In Ih^center 
water IV nL 



the dog. 

A. 1M.K P. In th^center is ■ pond of 

diameter ; find tlie area of the laud and of the wM«r. 



1. What is a mean pruportional bcnreen S and 13 \ 
OpkratioS-— V 12 1 3 = fi. the mean pn-ptirliirtuil. 



BVLE.—EHraet tie rquart net of the prodael 0/ the tiro number*. 

Find a mean pToportional between 

3. 42 and 108. 3. 64 and 1325. | 4. {J and ^. 

5, A tub of butter weighed 86 lb. bj the gmeer'H scales ; but 
weighing it in the other scale of the balanre. it weighed onl; 30 
pounds. MTiat was the irae weight of the batter T 

SmiLAR PLASE FIGURES. 
910. Similar Plane Fiffttrea are such as have the same 
form, viz., equal angles, and their lite dimendons proportional. 

All circles. itqaBrei>. eqalsogular trlsnglce, iinil ngnlu' pol]-SD''B of Ihe faatf 
DmntMrar sides are Bimilar flgnre». 
Ths tike dlmniEiionB offirclea ore ihrlr radii, diameten, md circamferentn. 



Priroiplbb,- 
prvporlioiiiU. 



. The tik4 tlimenniont of tiiniiar plune Jigur 



H 8IM1LAB PLAKE FIGUBES. 301 

' 9. 21u arttu »f timilar ptaaf figure! are to each uthtT as the squaru 
of their like dimenviiini). And conversely, 

8. The like dimtnuiom of mmilur plaiii< figures are In cock other at 
the tguare root uf their arena. 

The ume iitinclplei applj tXtii to Che turfacta at all aimllu' O^^ree, ench aa 
trioagles, rectaugles, ele, ; Iho Aurlhociiof EilmilaT«'^i(^,aBcnbea, pframide, cu:,; 
and Ut almiiM cuntd mr/aca, aeotc^linden, GDacs, sad BphBreB. Hence, 

4. Thesurfii£e*ofaii tintiiar figure) are to each otfur an the g-jua-rei 
of Omr li/ce dimeneii/n». And converaelj, 

5. T/teir dimenaitnui are a» the aquare roota of their aurfacea. 

FBOBI.E3tS. 

1. A triangular field wIiobo baae ia 12 cli. contains 3 A. 80 P. 
Hod the area of & fleld of Himilar fonn whose base is 48 chains. 

Operation.— 12' ; 48*:: 3 A. 80 P.: s P. = 0400 P. = 40 A.,«m'. 
(Prih. 2.) 

3. The side of a aqnare field containing IS screa is 60 rods long. 
Find the aide of a similar field that contoiiiB | as many acree. 

Opbeatiojt.— 18A. :6 A.:;60':ic'=1300; ^/mo = di.U rd. + , 
tide. (Pbin. a.) 

8. Two cinjlea are to each other aa 9 to 10 ; the diameter o( thn 
lees being 113 feet, what is the diameter of the greater? 

OraKATION.— 9 ; 10 : ; 113= ; it' = 3 : 4 : : 113 : a- = 149 ft, 4 i 
diamtier. (Phik. 3) 

' 4 A peach orchard contains T^ square tods, and its length is 
Ufi breadth as 5 to 4 : what are its dimeusiona t 

OpkkaTIOB.— The area of a rpplangle 5 by 4 equals SO (SOS). 

SO: 720 :: .5' : j" = 900: -\/B0O = 30 rd., /enyi/i. 

SO ; 720 : : 4' ; »* = .'576 : ^fl70 = 34 rd., Kidtk. 

B. It is required to lay out 393 A. 107 P. of land in the fonn 

a rectangle, so that the teagtli shall be 8 times the width. Find 

the dimensious. 

6. A pipe 1,.1 in. in diameter (ilia a cistern in 6 hours ; find the 
diameter of a pipe that will fill the same cistnm in 55 min. Q sec, 

7. The area of a triangle is 34376 sq. ft., and its sides in proportion 
to the numbers 13, 14, and 15. Find the length of its aides in feet. 



I 
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202 M E N s r B A T 1 s . 

8. It it cost $167,70 to enclose a circular pond containing 11**1 
110 P., "hat will it cost to enclose another J aa large 1 

9. II 63.39 rods of fence will enclose a circular Sold coDfoIning 
2 acres, what length will enclose 8 acres in circular form 1 

REVIEW OF PLANE FIGUEBS. 

l-BUBI.EMS. 

Oil. 1. How much lesH will the fencing of 30 aci 
square lorm than in the form of a rectangle whose breadth is J the 
length, the price being $3,40 per rod ! 

L A house that is 50 feet long and 40 fe«t wide has a square or 
pyramidal roof, whose height is IB ft. Find the length of a rafter 
reaching from a corner of the boilding to the vertex of the roof. 

3, filnd the diaiiifter of a circular island wntaining I \ sq. miles. 

4, What is the value of a farm, at {75 an acre, its form being a 
quadrilateral, with two of its opposite sides parallel, one 40 cb. 
and the other 33 ch. long, and the perpeodicular dlst^tnce between 
them 35 chains? 

6. Rnd the coat, at 18 cents a square foot, of paving a space in 
the form of a rliombas, the sides of which are 15 feet, and a per- 
pendicular drawn from one oblique angle will meet the opposite 
aide 9 feet from the adjacent angle. 

6. A goat isfaalened to thetopof apost 4 ft. high by a rope 50 ft. 
long. Find tlie area of the greatest circle over wliicli he can graze. 

7. How much larger is a square clrcumserihing a circle 40 rods 
in diameter, than a square inscribed in the same circle 7 

5, What is the value of a piece of land in the form of a triangle, 
whose sides are 40, 48, and 34 rods, respectively, at tJie rata of 
t135anacre1 

9. The radius of a circle is 5 feet ; find the diameter of another 
drcle containing 4 limes the area of the flrst, 

10. How many acres in a semi-circular farm, whose rfkdlua ia 
' 100 rods 1 

11. What must be the width of a walk extending around a gar- 
den 100 feet square, to occupy one-half the ground? 

13. An irregular piece of land, containing 540 A. 36 P. is ex- 
' changed for a square piece of the same area ; find the length of one 
. of its ^des y If divided into 43 equal squares, what is the length 
[ of the aide ol each ! 



In the 

14. I 



is 30 rd, wide, and \« n. pkne IncllDiiig 
e eud being 130 ft. higlicr tlian the 



, A field containing IS A. 
In the dirMtion of its length, ( 

other Find how mimj acres of liorixontal Barioce it 
14. If n pipe 3 inches in dinintt^rr discliargee 12 hogsheads of 
a certain time, what miiBt be the diameter of a pipe wliioll - 
P discharge 48 hogsheads in the same time ? h 



913. AtMido 

^d thi<^kne3H. 

Tlie plnnei whlcU brim 

913. A Priam i: 
nindlar poljgons, Hod 

IBtSkB 



HOLIDB. ■ 

Body has three dimeni^ona, length, breadth, 



11 Bre [filled Its /aeei, uid t] 

i solid whose en da are 
s sides parallel Dgrams. 



^^ron^Iar. pentagmuU. eli^ 

914. The Altitude of a prisiii is Hip 
_ "jierpendicuSar distanne between its baaes. 

915. A PaiyillelojHpedon ia u 
~^riam bounded by six parallel ogramB, the 
■^opposite ones being parallel and fqiial, 

^^- 916. A Cube is >i parallclopipeduii 
^^kAoK faces are all eqiul BijunrpR. 
^JPSIT. A Cglituier is a body bounded 
^™^7 a uniformly curved Hurfaco, its ends 

1. A cylinder Is eonteWeil lo h<; gpniTBled by 



equal nud parallel, 

!f. Bi liianffiUar, ftiad- 



PaaDeloplpfidoa. 

ng eqnal and parallel 
revolnUon of n rectangle 




apmiil ij'jtoid&t 





1. FJEil the area of the c 
fftce of B prism nlioeo altitude ia 7 ft., 

peDtagon, each ^de of 
which Is 4 feet. 
Operatiok.— 4 ft. >t 3 = 20 ft,, peri- 

20 a X 7= 140 sq. ft. . amvex turf act. 

2. Find the area of the convex but. 
face of a tri&aguJar prism, whoee alti- 
tude is 8J feet, and the sides of its base 
4, 5, and 8 feet, reepectiTelj. 

Operation.— 4 ft. + 3 ft + 6 ft. = 
15 ft., perimeter. 
15 ft, x8J^137Jsq. ft., CffTiwj: »u)^a«. 
surface of a cjiinder whose altitudo 
2 ft. 6 in. and the circumfen^nce of 
i bnsc 4 ft. 9 ID. 



Opehatiok.— 2 ft. 6iii.= 



; 4 ft. 



= 57ii 



57 in. 



89 Bq. inchc-s. evit-nex turfaee. 
Rule. — MuU^y the perinutcr of Che haae b}/ the altitude. 
To find the ealire earbcc, add the si^ea of the hsHia or ends. 

4. It a gfttR % ft. high and ft. wide revolves npou a ptrint in H« 
center, what is the entire surface of the cjlinder described by it 1 

5. Find the Bujieriicial contents, or tntire surface of u parallelo- 
pipedon 8 ft. S in. long, 4 ft. 8 In. wide, and 3 ft. 3 in. high. 

B. What is t1ip entire surface of a cylinder formed by the revo- 
Intion about one of its sides of a rectangle that is ft. 3 iii. long 
and 4 ft. wide? 

7. Find thfl entire surface of a prism whose base is an equilateral 
tr/anglo, the perimeter being 18 U., ina ftie tt.\*.\^Ma IS ft. 



PrUAUIDS AlTD COMES. 



OlO. To find the volume of any prism or cylinder. 

1. Find the Tiilumenl a triangaiar prism, whose altitude is 20 ft,, 
and eaoh side of the base 4 fe«(. 

Operation.— Tlie area of the base ia 0.038 aq. fl. (S82>. 
8.928 sq. ft. K 20 = IBS.ffli ou. ft., wlame. 

2. Find the volaine of a I'jliuder whose altitude is b ft. in., and 
the diameter of ita base 3 foot. 

Opekation,— 3' X .7854 = 7.0680 squace feet, area of baee (OOjKt- 
7.0686 sq. ft. x 8.Q = 60.083 cubic feet, volume. '.^^ 

Ruij:. — Mulliplj/ the iij-w. of the bate by the altitude. ^H 

3. Find the solid contents of a cube whose edgea are 6 ft, 8 in, ^1 

4. Find the cost of a pieoo of limber 18 in. square and 40 ft. long, 
at $.30 a cubic foot, 

5. Required the solid conteuta of a cylinder whose altitude is 
IS ft. and its radius I ft. 3 in. 

8, What is the value of a log 24 ft. long, of the average circum. 
torence of 7.0 ft,, at $.4S a cubic foot ? 

PYRAMIDS AND CONES. 
OSiO. A Pyramid is a body having for its liase a polygon, 
aod for Its other faces three or more triungli^s, which terminate in 
a coimuoii point called the tertex. 

FTniinidB, liko prisms, take tbelr oemee ftoai their buree, and are diUed tri- 
anffldar, nguart, or quadmnffidar^ penfagoital. etc 

A .^ 4 

Prnmld. Krij-iiitiL < <>Ji>'. Ii'rasium. 

OiSX. A Cone is a body having a, tircular base, and whose a 
K'f^ snrfacB tapers uniformly to the ''rrtsr. 



1 body conceivefl to br. formed by Ibo r 

rme of ^ts RiAas coalainlnf^ ibfl liplit an^ le, ar^ na 

13. The Altitude of a pymniid or of a 

0- distance trom its vertex to the plane oi i 



ofn rlgbtongled IriiinBle 
one is the perpendic- 



F 



MESSrBATIOS. 



I 
I 



923. The Slant ffelffhtol a pyramid IS the -perpeadica^tdis- 
Umce from its verUs to one of the ^dea of the bese ; of a tone, is ■ 
Htraight line from the Tertei to the circomfereDce of the base. 

U:f4, The FYuMum of a pyramid or cone is that port which 
KQUuna after cutting oS the top by a plane piuallel to the baae. 

fR01iI,KMS. 

025. To find the convex surtiace of a pyramid or 
cone. 

1. Find the convex enrface of a trioiignlar ppwnid, the slant 
height beiog 16 ft., and each side of the iMse 5 feet 

Operation.— (5 tt. + 5 f t. + 5 ft.) « Tg^ = 120 aq. f L, eonv. mrf. 

2. Find the convex surface of a cone whosedianieter is 1* ft. 6in., 
and the slant height SO feet. 

Rui.E..—MuUfpli/ the perimeter or eirevrnfeTtnee oflht bate by otte- 
iai/ thf. tlnnl height. 

To flnd Uie tnttre mita/x, odd to this product the area of the bate. 

8. Find the entire surface of a square pjimnid whose base is 8 tt. 
6 in. square, and its slant height 31 feet. 

4. Find the entire surface of a cone the diameter of wboae base 
U ft ft. 1) in. and the slant height 4S ft. 

3. Find the coat of painting a church spire, at $.25 a sq, yd., whose 
base is a hoTtagon 5 ft, on each aide, and the shint height flO feet. 

026. To fliid the volume of a pyramid or of a cone, 
1. What is the volume, or solid contents, of a square pynunid 

whose base Is 6 feet on each elde, and its altitude IS feet. 

Ofehation.— b76 x 13 + 3 ^ 144 on. ft., iKiliinK. 

a. Find the volume of a cobe, the diameter of whose base is 5 ft. 
and Its altitude 10^ feet. 

Opkration,— <5' ft. j< .7854) x 10^ + 3 = 08.72^ en. ft., wliime. 

RuiiS. — Ifultiply tfie area nfthe bate bij one-third the attitude. 

8. Find the solid contents of a cone whose altitude is 24 ft., and 
tho diameter of its base 30 inches. 

4. What ia Ihe cost of a trinngular pyramid of marble, whose 
altitude is D ft,, each side of the base being 3 ft., at %1\ per cu. foot t 

5. Find the volume and the entire surface of a pyramid whow 
base is a reotaugle 60 feet by 60 feet, and the edges which meet at 
the veHes are 130 feet. 



PYRAMIDS AXD rOSES. 807 

ii927. To find the convex surfiftce of H frustum ofa 
prrajaiil or cone. 

1, What is tlio convei: surface of a &ustaia of aBquBrepjTBmid, 
wlioae giant lieiglii Ih 7 fet't, I'adi Bide of tbe greater baBe 4 feet, iind 
_ of the lesa base 18 iudiesf 

OpeeATIOM,— Tte pnimeterof ihe greater Imav is Id ft., of the less 

6 ft, + iifT. I 7 + 2 = T7Hq. ft., cotivex lurfnee. 

f 9. Find the convex surface of a fmetuin of a cone whose Blant 
Ight is IS feet, the circumference of the lower baeo 'M feet, and 
B the tipper base 16 feet. 

Y SuLE. — MiiUiplD thi' turn of the perimeieri, or of ike ci 
s, by OTK-haif the dant height. 

're umlace. add to lii\i prodnct tlic area at both pnilf , nr bseea. 
t %, How many square yards iu the conves surface of a frustum 
B a pyramid, whose bases are heptagons, ettfh gidp of the lower 
le being 8 feet, and of the upper baae 4 fuet. and tlip slant height 
feett 

~928. To find the volume ofa flrustuni ofapyramfd 
or cone. 

1. Find the volume of tL« frustom of a squaro pyramid whose 
■latudB is 10 feet, each aide of the lower base 12 feet, and of the 
tipper base LI feet. 

Opeeatioit.— 13' + 9' - 235; (295+ Vl** x 81) v 10-^3=1000 cu. 
feet, Totviiif. 



- KCLII.— Ih t?ie s'lm of the arem 
oftAeprod>ict, and multiply thia m 



h ha»ei add th« tguare root 
ne-third of the altitvde. 



3. How many cubic feet in a piece of timber 30 ft. long, the 
greater end being 15 iucbes square, and that of the less 13 inches? 

4. How many cubic feet in the mast of a ship, Its height being 
SO ft., the circumference at one end feet u;id.«l^BijC(un%l*i^\ 



^ 



THE SPHERE. ^^^ 

nan i t'—w. :_,i.^.i.. . j_j t_ ' formlj coTved Bur- 



I 

I 



OS9. A Sphere ia a Ixxiy bounded by n. niiiformlj curved e 
hce, all the poinls of which are cquallj distant 
(rom a point witliin called the center. 

tt30. The Diameter of a sphere is a 
atiaight line passing through the center of thc.- 
Sphere, and terminated at both ends bj ite 
suTface. 

031. The Radius of a Bphen« is a straight line draivn from 
the renter to any point in the mirf ace. 

932. To ftnd the surface of a sphere. 

1 . Find the surface of a sphere whose diameter is ii 
Opebatiok.— 9 iu. < 3.1416 = 28.3744 in. , ciTeujrtfere'n 
285T44 in. X 9 = 254.4B9a sq. in., mirfat 
Hm-B. — Multiply the dinmelerby the circamfertnce of a great circle 
i^Oietphere. 

3, Wl\at is the snrface of a globe 3 feet in diameier? 
8. Find the eurface of a globe whose radius ia I foot. 

933. To fiud the voltinie of a sphere. 

1, Fiud the volome of a sphere whose diameter ia 18 inches. 
OpbsatiOn,— 18 in. X 3.1416 ^ 56.5488 in., cxrcurr^ftrenee. 

56.5488 in. X 18 = 1017.8T84 sq. in., mrfaee. 

1017,8784 sq. in. X 18+6=3058.8352 en. In., mitumi 
Bulb.— JfwKipJy (Ae mirfnee by I of the diameter, or J of the radiut. 
3. Find the volntne of a globe whose diamettr is 30 In. 
8. Find the aolid contents of a globe wliosi- radius is 5 yards. 

934. To find the three dimensions of a rectangu- 
lar solid, the volume and the ratio of the dimensions 
heing given. 

1. What are the dimensions of a rectangnlar BoUd, whose volume 
Ib 4480 cu. ft., and its dimensions are to each other as 2, 5, and 7 V 
Opkeatios,— ^4480-!-{3 >= 5 -: 7) = 4; 4 ft. x2 = 8ft., height; 
4 ft. xB = 20 ft., idith; 4fl.xT =5S tl.,Unglli.. 



*rai^^ 



rEEVlEW OF SOLIDS. SOfl 

Rule. — I. JXride (he nvlume bg the product of the terms pTuporliorial 
to the three dimvndumi, and extracl the eube root of the guotknt. 

II. MuUipty the root thiu obtaiiMd by each proportional term ; f/ie 
prodiielt wis ie the eorreaponding aidet. 

IS, Wliat are the dimenaioos o[ u reciEiigular box whose volume 
is 8000 cu. tt., and its dimensions are to e«ch other sa 3, 3. and 4? 
3. A pile of bricks in the form vS a parallelopiped contains 2073O 
DO. feet, and the length, breadth, and height are tu each other as 3, 
1^ Uid 5. What are the dimensions of the pile! 
SIMILAR SOUDS. 
935. Sinttlar Solids are each as have the eame form, ftnd 
differ from each other only in volume. 

pRiBCiTLiB. — 1. The calu/nen of similar mlidg are to each other ai 
the eubet of their tike ilimenauiit. 

1. If [he volume of a ball 3 inches in diameter is 37 cu. in., vrhat 
is the volurao of a ball 7 inches in diaiiioter. 
^^^ OpeSatiok,— 3' : 7= : : 37 cu, in. : a = 348 cu. in., nolume. 
^^R 2. TheUkedimeneioiuofnmilareolidiaretoeaehotrierattheeulfe 
^^^rdoU of their iiotumeg. 

3. If the diametflr of a baU whose volame is 37 cu. in. ia 3 in., 
what is the diameter of a liall whose volume is 343 en. inchei 1 
OpEmATiON.— 27 : 843 : : 3' : x" = 848 ; -v"^ = 7 in., diameter. 

REVIBW OF SOLIDS. 

FRO B tBMfi. 

. 1. What is the edg^ of a cube whose entire Hurfoce is 
. feet, and what !a its volume ? 
> i. What must be the inner edge of a cnbioal bin to hold 13iiO bu. 

I B. How many gallons will a cistern hold, whose depth is 7 ft.. 

bottom being a circle 7 feet in diameter and the top 5 feet la 

iuneter! 
[ 4. Wluit is the value of a stick of timber 34 ft. long, the larger 
fflBIa. square, and the less 6 in., e.VM oHQ»ft.':>iii«-V»i\.\ 



7. Bmt HM^ havi fatf K k gMi Uft.kas.1 ^.a^BxcMtba 
liiir^. Ml !■ ^MM M fc >i - 

& T>ea»fcwrf»^fcBWwae^»«»ifc— <»«Mbc.tfarfgiB 
rf«UEk»I9B. rfarfdl«iabMrafcKh. 

■ 1 liB IT' r r mil ifgl ir I 1 ti . I i sih* 
■^IBtorfM MhTM i«**i — « i i Bii i. i.Aiai>»M.MaMMetort 

la lkwha^«9la|i^9^V^r^sCs>Laf ntersmbnrte 
fli k taiA !■ Ab Ihm «f • kn^^CN. dM » W a. m d»BMw ; 

U. n* A^KSK ■< a a«KB if 9t9ct^ witf anta be ia deptb 
to «w^ IS kU. tf ■MerT 

U. BwMB^kwAcfeiB * bnr •< gnia i» Ibe fam of a 



OAC^IKG. 
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■ a—M t rof ih> 



ToGi^tbea 






To find ihe ralunie of a cask in gallons, 

Malti^y tht tqitart of Ai mean diamMfr iy A» IngOt \ 
ineAet) and Wi* pnduft hy .0094. 

]. Hon man]^ gallons in B cask vbfwe head diameter is 24 
bung dfaineter 30 in., and iM lengfth 34 inches? 

Opbbatios.— 24 i (30~-~34 y f) - 2S in.. m*rtn dionutor. 
28* « 31 X .0034 = 90.53 gal., Mpaeilg. 

2,' What Is the volume o( a cask ichoae length is 40 
dlaiiieteni 21 and 30 in , resiicrtivelj. 

3, Untv many gallons in a cask n( slight coi 
the Lead d/ninet«r being 26 in., the\)vuisi\KmMeT9i\\is.> 
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aRCLES. ^^^ 




r « 8.1416 


^B 




-*- .8188 


= 'Af circuinferenoi- ^^H 


t. TheZHameter 


X .88as 

+ 1.1284 


= <A« #ida e/„7i eqval gguaTe. 


X .8680 I 
-1- .1M7 ' 


= the side or ail iTiKiibed «,,,;. 
lateral triangle. 




< .7070 i 




■ 


-J- 1.4143 1 


= thmiideofaninteribedtgvare. 




X .15S1B 1 






-»- 6.38318 f 


- the di,imeter. 




X .8188 1 




The Circum- 


-J- 8.1416 f 


= the nOe Qf an equal tqunre. 


ftsrence 


« .3831 I 
- 8,5450 1 
■ .3756 ( 


'%f:/,^"4T"*"'"'- 




^ 3,0376 \ 


^ thesideofaninlcl•t^ed»g^^^^M 




X .3251 [ 




' 


-1- 4.4438 f 


m Todim. ^^M 


The Area J 


+ a.l41S 


~ the radim. ^^^1 


■'■ 1.3732 ( 


= tlif iquare oftlte diameter. 


1 


-13,5603 ( 
^ 07958 I 


= lhe»g-reofthe eireu^fereHer-. 


»39. 


SPHEKES. 






Oircum/erenee x itsdiam. , 


1. TLB Surfare 


- 


. R^diuf X 13.5664. 
Dtameter' x 3.lil6. ^^M 
CiTCMmfeTeiK^ x .3183. ^^^H 

r SuTfaee x \ its diametgr.^^^M 


S. TLa Volume 




I iiaaiu»» xlisaa. ^^^H 






Diameter' >: .5236. ^^H 
Ctreumferena^ x .0169. ^^^1 


■4- TLe Diameter 


= 


/ ^O/'eiAume x 1.2407. ^^M 


4. The CIrcumferet 


ice - 


( VQ/'*»'-/flce X 1.77350, ^H 
] 'S/Of volume x 3.8978. ^^H 


S. The Raaiua 


= 


■^Ofaurfaee x .2821. ^^H 
? ^Qfv<,tume x .6201 ^H 


■jl' TheSideoflHfic,- 


beavube = 


1 Diumeter -< .?tll\. ^^^H 




I 



940. The Metric System a 
\ upon the didmal siaU. 

041> The Xetev is the bow at tlie BjBt^ai, and is the one ten- 
1 VLiilionth part of the distance un the oarth'a Burface from the eqaa- 
tor to either jiole, or 39.37070 inches. 

942. From the Mtteraxii made the Are (ail), the Sttn (it^r). the 
Li/ej- (leeter), and the Ortim ; these constitute the pj-ijjwry at pnii- 
eipai units of the ajstem, from whicL all ihe others are derived. 

943. The Multiple Units, or liigher denominations, are 
named hj prefixing to the name of the primnry nnita the Greek 
nnmerals. Deka (10). Seelo (100), Exlo (lOOOi, and Myra (10000). 

944. The Sitb-niiittiple VnitHf or lower denominationB, are 
named by prefixing to the nomes of the primary/ units the Latin 
numerale, Deci (Vo), Centi (jf^f). WtUi yVtm)- 

Hence, il l6 apparent from the nonu of s onlC whether It ti greater or leu than 
the Btandord noli, aud also hcnn tnaaji lima. 

MEASURES OF EXTENSION. 



946. The Meter la the 


unit 0/ length, 


and is equal to 30.37 In., 


nearly. 




Table. 










. Millimeter 




D. 3. Vslac. 

= .03937078 in. 


10 Millhneters, mm. 


~ ] 


. Centimeter 




= .8937079 in. 




— 1 






= 8.937079 in. 


10 Dedmetera, dm. 


= ] 


1 Meter 




= 39.87079 In. 


10 Meters, M. 


- 1 


. Dekameter 




= 32.908992 ft. 




~ ] 


Hectometer 




= 19.937817 rd. 


10 Hectomelera, Em. 


= 1 


Kilometer 




= .6313834 mL 


10 Kilometers. Km. 


- 1 


L "MsriBmetet ^Mm.'i 


= «.%ieBB4iid. 



i 



U ETR 



The jUeter, like our yard, ia used in measuring clotlia and abort 
diEtauves. 

The Kilometer ia commonly used tor meosuring long dis- 
tances, and IB about | of a common mile, 

940. The Artie the unit of land measure, aadls aB<iiui,io whos» 
mde is 10 metera. equtd to a square dekameter, or I1Q.6 Bq. jarda. 
Table. 

»1 CentUre, ea. =(1 Sq. Meter) = 1.198034 sq. yd. I 
100 Centiares, " =1 Are = llft.6034sq. yd. V 

100 Areh, a. = 1 Hectare (ift(.l = 3.47114 acree. ■ 

047. The Square Metei' is the uniY for measuring ordinary 
surfaces % ns tiooring, ceilings, etc. 

T.1BLB. 

100 Sq. MillimeteTs, J»g.*nm. = 1 Sq. Centimeter = .155+Bq.in. 
100 Sq. Centimeters, ng.cm. =1 9q. Decimeter = 1j.5+ aq. ia. 

100 Sq. Decimeters, »g. dm. = l Sq. Melei-{,.'<q.M.)= 1.198 + sq. yd. 

948, The Sferr is the unit »t wood or solid measure, and )i 
equal to a eubic mr.Ur. or .3759 cord, 

»1 Decietere = 3.531 + en. ft. ^J 

10 Decisteres, d't. = I Slerf = 3j.8i(i+ cu. ft. 9 

10 SlBHBK, St. =: 1 Dekastere {DSt.} = 13.078+ cu. yd. « 

■lit lor muaauriug ordinary 



1000 Cu. Millimeters, eii. mm. = 1 Cu. Centimeter = .061 + cn.in. 
lOOO Cu. Centimeters, cu. cm. = 1 Cu. Decimeter =01.036+ " '• 
1000 Cu. Decimeters, ni. dm. = 1 Cu. Meter =35,316+ cu.ft, 

MEASURES OF CAPACITY 

OOO. The LAter is the itiifl of capacity, both of liquid and of 

Dry Measures, end is a vessel whose volume ia equal 1o a cube 

whose ed^ is one-tenUtof o. meter, equal to 1.056T3 liquid Measure, 

and ,9081 qt. Dry Meaaure. 



10 MUUUteiB. mf. 



10 I>ecililecB, d/. 



10 Dekalitera, DL 
10 Hectoliters. HI, 
10 KiloUWra. El. 



= 1 IMer. 

= 1 Dek&liter. 

= 1 Hectoliter. 

= i EiloUicr. or Stere. 

= 1 MjriaUtenJrt). 



The Hectolilei' is tbe Tinil in measnriitg liquids, gfia, bnil, 
and roots in large qoaDtities. 



- 28.372+ 



I 



951. EqUIVALESTS IN Uni 

Hdlrlc DenomlnalianL Cable KBUnre. 
1 Myrittlil^r = 10 Cubic Meters 
1 KUoiiter ~ 1 fubic Meter 
1 Hectoliter = iV CuWc Mei«r =3.8373+ bu 
1 Pek&liter = 10 Co. Decimeters = 1I.06 quarts 
1 lAtei- = 1 Cu. Decimeter = .008 qaart 
1 Deciliter = ,\ Cu, Decimeter = 6.1033 en, ii 
\ Centiliter = 10 On. Centimeters = .0103 Co. iu 
1 MillSllt«r = 1 Cu. Centtoieter = .061 cu. in. 



States JlKistSKS. 

Dcj lleaBnn. Wine Ueuurc. 

283.72+ bn. =atM1.4+gal. 

3<>4. IT gal. 

2G.417 gal. 

3.6il7 bU- 

1.0567 qt. 

.845 giU. 

.838 fluid oz. 

.27 fluid At. 



MEASURES OP WEIGHT. 
9S2. The Gram is the vmC ofirtighl, and equal U 
o( a cabe nt distilled wator. the edge of whicli is one ft 
a meter, equal to 15.432 Troy grains. 



10 MllllgramB, 
10 Centigrams, 
10 DecigrsmH, 
10 QnAMS 
10 Dekagrama, 
10 Hoclogmnis, 
10 KilograniB, 
10 Myriftgrams.f 
100 KilogramH 
ID Quintals, ur 
1000 EiLOS 



mff. =1 Centigram 
eg. —I Decigram 



.15432+ oj. Troy. 
1.54324+ " •■ 
15.43248+ ■■ '• 
.85273+ oz. Avoir. 



_ J Kilogram, ) _ 
~ } or, Kiln \~ 



^r REVIEW. 2li" 

I The KUograiii. or KUi>,is \he mat of cimunou weight L 
tttuie and is a trifle less tban 2J lb. Avoirdupois, 

The Tonnettu ia nseil for weighing vpr? beavv articlea, ajid ia J 
about 304 lb. more tlian a a 



tJS3- Uiiitu of the Ci/mmoii, 
imiti of the Metric SjBtum by the 



may bo readily changed t( 
aid of the foUowlrig 



llnch 


= 2.54 CenHmeiera. 


1 Cu. inch 


= lQ.3fl Co. Cenlimet. 


IFoot 


= 30.48 Centimetera. 


1 Cu. foot 


= 38320 Cu.CentimBt.. 


ITard 


= .0144 Meter. 


I Cu. yard 


= .7B4U Cu. Meter. 


IRod 


= 5.020 Meters. 


ICord 


= 3.635 Sterea. 


IMUe 


= 1.0083 KiJomelera. 


1 Fl. ounce 


= 3.858 CentUiterB. 


1 Sq. iiich 


= G.4S2a aq. Ceutimet. 


1 Gallon 


= 3.780 Liters. 


I Sq. fuot 


= B39Sq.CeiitiraeterB. 


1 Bushel 


= ,3.534 HectoUter, 


I Sq. yard 


= .8361 Sq. Meter. 


1 Troy gr. 


= 64.8 MilligramB. 


ISq. rod 


— 33.39 Cential'ea. 


1 Troy lb. 


- .373 KUo. 


I Acre 


- 40,47 Ares. 


1 Av. lb. 


= .4530 Kilo. ■ 


I Sq. mile 


= 369 Hectares. 


1 Ton 


= .807 Tonneau. 



^054. SY]^0PSI9 FOR REVIEW. 

; 1, Straight Line. 3. CurvedLine. 3. Parallel 
!. Likes, -! Lines. 4. Horizontal line. 5. Perpendieu- 

( lar Line. 
I Angles \ ^- ^''^'''- ^' ^'^'"' '^"Sle. 3. Obtnae Angle. 

I 4. Acute Augle. 
k Plabe 1 1. Plane Figure. 2. Polygon. 3. Perimeter. 
FiomtES. 1 4. Area. 5. Eegular Polygoo. 0. Altitude, 
f (\,Trii.u.gU, 2. KiglU-angted TH. 'i. Hypothenvs 
jo 4. Boeo. 5. Pei'pendiettlar, 6. Altitude. 7. Sgui- 

£ \ ^ < Internl Tri'iiigle. 8. Jwioefen Triangle. 9. Beal»M 
'j\.\ TriangUi. 10, BqiiiangiUar T'liangk. 11. Acutf- 
I i J I'ngUd Trimglt. 13. (Mute-angled l¥ian^e. 
~ ] g f 882. 1 c Area of mangle. 

- I ' 883. I I Eitlier Bimenaiori. 

Aren- nf a Truingle. Bull 



880. 
I 887. 



I Thf nppol/iim 
I TAe Bate or Perp. 



TofiM 



SmiLia Plase Figuww. \ 




Rulf. 



RET IBW. 

I. QuadrUattTtil. '2. ParalM'tgram. S. Rett- 
augU. i. Square. ?. Bhombaid. 6. JSAcmtvi^ 
7. Trap^eid. 9. Traptnwn. 9. Aititndi. 
10. Diagonal, 

898. 1 ^ ^ , i ParalUiagTa 

900. i "«• of < r™j,^«m. - 
'Vfri!. a. ZWanwfer. S. Badiiu. 

Diam. or drfum. Kule. 1 . 2. 
Jroa. Rule. 1.2. 
Diam. «r ary. Bult-, 1. 3, 3, 
Sidi! 0/ /iiJt S?. Rule, 1.2. 
J.reo of Circular Ring. Rttle. 
Jftan Proportioruil. Rule. 
1. De&nltaon. 
3. Principles. 1.3. 3. 4,5. 
,. fiWirf («■ Z(.-dy. a. Pri»m. S. AlHtiiae. 4. Par- 
nUeliipfpedOB. 5. Ctihe. 6. Oylindtr. 7. Pf/ra- 
mid, 8. Cfln*. B. .^M(ud« i)^ Pyramid or C07%e. 
la Siuwi jffrtffA/. 11. FnMnm. 13. iS^tAnv. 
13. Diameter. 14. ifodiTM. 

C amv.S'iTf.ofPriimorOs/I.Rvle. 
Yotume " " " Rule. 

nwr.SHr/.o/Pji/i-.OT-Oonc.HulB. 

FoiHWM ' " Rule. 

Cone 9uif. of FniMum. Bnle. 
F«?it»w " ■' Rule. 

Sw/cf e o/ SiAerr. Bale. 

Volume " ■' Rule. 

Dejlniritmii. 
Priticiptes. 1. 3. 
Definitions. 3. Rules. 



To find 



8. Similar SolidH. J 



1/ 



3. Me&busebof 
Extension. 

3. Mkabukbbof 
Capacity. 

Weight. 



1, Metric System. 2. Meter. 3. Multiple 
Units. 4. Sub-MnltiplH Unite. 

1. Meter. 3. KilonieWr, 8. Are. 4. Squwe 
Meter. 5. St*rp. B. ruble Meter. 

t. Liter. 

■2. Hectoliter. ( 

1, Gram. 2. Kilogram. ) Q^^i^^i^^^ ^^^^ 



Equi 



, in U, t 



Measure& 




1. & Measure is a standard unit, BBtablished by 
law or cuBtotn, by which quantity, as extent, dimenBion, 
capacity, amount, or value is meaaured or estimated. 

Thos, the standard iiiiiC o( Meaaurea at Extenaiun is the yard; 
of Liquid Meaaure, the ii>ine gallon ; of Dry Menflure, the WiTithea- 
t«r htthet; of Weight, the Troy pound, etc, Heuw the length of a 
piece of cloth la ftacertained by applying the i/rwd meaaure; the 
capacity of a cask, by the use of the gnUon measure : of a bin, by 
the use of the bus/l^ measure ; the weight of a body, by the pound 
'rfght. etc. 






ji. Measurea may be claesiJied into six kinds : 
1 4. Time. 



1. .Extension. 

2. Capacity. 

3. Weight. 



. Angles or Arcs. 
. Money or Value. 



MEASURES OF EXTENSION. 



3. ^Extension has length, breadth, and thickness, 
4> A Line hae length only. 
6> A Surface or Area baa length and breadth. 
fi. A Solid has length, breadth, and thickness. 



8. Cloth Measure is pratitically out of use. In 
measuring goods sold by the yard, the yaiTd is divided 
iato halves, fourths, eifffitits, and sixteenths. 

ai Incbes = 1 Siiteenth, -}-,; yd. 

3 Sixteentha, (4i in.) = 1 Eighth, i yd. 
S Eighths, (9 in.) - 1 Quarter, i yd. 

4 Qnartere = 1 Yard, 1 yd. 

At U. S. CusMm-HouseB, in etttlnuitiiig duties, the yard is divided 
into tejUha and hundredIA*. 

9. Mariners use the following denominationa 

B Inches = 1 Span, , 

8 SpansorOFt. - 1 Fathom, /hOU 

130 Fathoms ^ 1 Cable's Lengt.li, 

7i C. Lenfflh = 1 Nautical Mile (or Knot 

8 Miles = I League, 

10. In geographical and astroJiomicat calculutioi 

1 Geographic Mile - I.lfl Statnte Miles. 

3 " " --- 1 I.pftgtie. 

BO '■ " orJ ^ J. (of Latitude on a Mertjflj 

09.10 SMate " ^ ' 1 or of Long, on the E<iuator. 




measuees of extension-, 

U. The following aro Bometimes usi'd : 
a Barley-^jmB. or Sizes = I liirli. T'aed by slioemakera, 
4 Inches = 1 Hand. 



3ft Feet 
3 IncheH 
21,SSS Inches 

C PointB 
13 Lines 



tlte height of 
horses at tlie shouldeiy ■ 



= 1 Palm. 

= 1 Sacred Cubit. 

= 1 luoh. ^ 






I'loeli-mriking-, 






1. Tbe nautkal mile (or kncit) is the same aa tlie geographical 
mile, and is used in measuring the speed o[ reeeelB, 

3. Tba geographical mile is „',r of -jj,:? or Trimj of the dletanca 
round tlie center of the earth. It is a email fractina more than I.IS 
Statute tnilefl. 

3. The length of a degree of latitude varies, being 08,73 miles at 
the equator, 6S,9 to 69.05 milea in middle Jatitudes, and 69 30 to 
69.34 miles hi the polar regions. The mcaji or average length, 
69.16, ia the staudard recontly adopted by the U. S. Coast Survey. 
A degree of longitude ia greatest at the equator, where it is 69.16 
milee, and it gradually decreases toward the poles, where it ia 0. 

12, Surveyors' Linear Measure ia used bv 
land surveyors in measuring roads and boundaries of 
" ^d. 

T_VI!I,1!. 

7,83 Inches — 1 Link . . /. j 

is IJnks = 1 Rod , , ril. I 

i Bods = I Chain . . , cA, , ' '' 

fiO Chains = 1 Mile . . mi. \ 



Ta Gunter'^ Chain is the urn 
Sfeet long, and conaiats of 100 links. 

L Eiigbisera commonly use a chiiia or meaturing tape, 10( 

h foot divided into tenth*. 
V iSeamrmneDtB are recorded iu ilMxitt arvi hiiivd.Teilt'U*- 



I 



SURES OF EXTBNS 



Countrj. 
England, 



COMPARISON OF 
DLbU 



I Mile 
IKm. 
1 League = 
1 Meile : 

Sweden, 1 Mil = 

Switzerland, 1 Lieue = 



AtistiiB, 



Mexico, 



I Silio = 6.70 Japan. 



Comitrj, 


Dietanoo. 


Ruaaia, 


I Veret 


Turkey, 


IBerri 


Portugal, 


1 Milha 


Peraia, 


1 Fareang 


China, 


ILi 


Egypt, 


IMili 


East Indies 


I Cobb 



SURFACE OR SQUARE MEASURE. 

14. Surface or Square Measure is ueed in 
compating areas or Burfacea ; as of land, boardB, paint- 
ing, plastering, paving, etc. 



U4 Square Inches («g. 



'eMile 

aq. yd. sq.ft. 

8097000 = 27878400 = 
4840 = 43580 - 
30i= 27ai=; 



e Foot . . fig. ft. ^^M 
e Yard . . iig. yd. ^^^H 
:id or Perch ag. ^^-i^^^^M 

^- ^^M 

eMile . . sg.mt, ^^H 
T. ft. BO. in. ' 



Table. 

e Foot . 
eTard . 
1 8q. Rod or Perch 



12H . 
follows :, 



15. Artificers estimate their work 

By the square foot ; as in glazing, stone-cutting, etc. 

By the square ywrd, or by the square of 100 sqi 
plaatering, flooring, roofing, paving, etc, 

One thousand shingtee, averaging 4 in. wide, and laid S in. 
weather, are estimated to \x, a otikltc. 




M E A S r H K S OF K X T E X S I O f." 

16. Surveyors' Square Measure is asod 
surveyors in uompnting the area or coiitenta of land:' 



Tabi-k. 

Pole 

Tp. 






63S Square links {*g. I.) =1 Pole . . , 

16 Poles = 1 Square Cbaui 

10 Square Chaius = 1 Acre , . . 

O40 Acres = 1 S<|uflr.^ Mili> . 

3S Square Miles (I! miica uquare) = t To\mHlii|> . 
Tp. nq. mi. A. »5. ck. P. a 

1 = 36 = 33040 = 330400 = 8686400 = 8804000000 
1 = 040 = 6400 = 108400 - 6400000 
1 = 10 = 100 ^ 100000 

1. The Acre is tUe anil ot land unnaure. 

S. Qovermnent lands are divided into Toienship»,hj iHirallels and 
•■•» «ridiBn8, eacli containing 36 square milea or Seetiont. Eadi see. 
*^*«:an mntainB 640 acres (1 a|. mile), and ia subdivided iuin hilf-»er- 
'^e^Nj", qua/r(er-iiectioi'ii. etc. 

3. Measurements of land are commonly recorded in gqiiare milet. 
I, and hundredthi of an acre. The mod is no longer used. 



■ CUBIC OR SOLID MEASURE. 

3.7. Cubic or Solid Measure ia used in com- 

T^"*3ting the contents of solids : as timber, wood, stono, 
'^**^seg of good?: the capacity of rooms, etc. 

Table. 

*-'^a8C'abic(n.('-'(.!n.)=lCiibicF(., ci.fl. I, ^,, j^ (4e65Gcu.i«. 
27CubicFt. =lCubicYd.,cH.i,rf.l ' ' " ' ' ilen.ft. 

1. A Begii^tT Tim, used in measuring the entire imenial capacity 
***■ tonnage o( vessels, la 100 cubic feet. 

a. A Slipping Ton, used in measuring eargoet. Is 40 cubic feet in 
*lie U, 8„ and in Eiig'laud 13 cubic leel. 



a 



132 MEASCBIiS nv ESTES8I6N. 

18. Wood Measure is used to meaauro ^ 

rough stone. 

Table. 
IB Cable Feel — 1 Cnrd Foot . . . . n 

8 r„ri r™., ..I , co^ ,„ 

138 Cubic Feet I 

Mi CubiePeot = 1 1 ■'""'■ " *»""<■• I Prt.3 

i or of MaBoiirj. ' 

A Cord of wood ia a jiile 8 ft. long, 4 ft. wide, and 4 it. liigli. 

A eord-foot ia 1 ft. in length of sach a pUe : that is, 1 ft. loiig, 
4 ft. wide, and 4 ft. liigh. 

A P«rrA of atone c)r of musoury is 161 ft. long. 1{ ft. wide, and 
1 ft high. Stone-masoua uaaally call 35 ca. ft. a perch. 

19. Ihtodecinials arc l.he pLirts of a unit resnlting 
from continnally dividing by I'i, and are sometimes used 
in measoring eurfaces and solids. 

Table, 

la FourtliH ('" ') = I Third . , . 1' ' 

13 Thirda = 1 Second ... 1' 

!a Seconds = I Prime . . 1' 

13 Primes = 1 Foot . ... Ft. 

The marks ', ', " ', ' ' ", are called indices. 

Railroad and trannportation companif^a estimate liglit freight by 
tlie space it occupies in riibieffet, but heavy freight by leeighi. 

Mnmnry is estimated by the eiiJitc /oof, and prrcA; also by the 
aqvarefoot and square yiird. 

Materinlt are uaually estimated by cubic monaare ; the icork by 
cubic, or by square ineasare. 

Engineera. in making estimates for excacaHoiie and emhanhmente. 
take the dimensions with a line or measure dividud into feet and 
decimals of a foot. The compatatlons are made in feet and deci- 
mals, and the results are reduced to evMc ynrtU. In civil engineer- 
ing, the eabie yard la the unit l<i which estimates for excavations 
tuid eratanknients are finarty teiucei. 



k 



II r. A M r u E a or e x t i: n a t n x . 233 

A cubic yard i'( common enrtli is called a /oorf. 

Brirbirork ia generally estimated liy tiio 11100 lirirku, Bometiniea In 

Bricks are of rorimis dimeoHiuns. The averagu ai»e trf u lafiunvn 
lirick is 8 ill. long, i iu. uide, bjuI 3 iu. thick, 

PliiladelpMa uv Baltimore front liTick^ am SJ- k 'ili i 21 iacheB; 
Xortli River bricks, 9 x 3! x 21 IncliaB ; Maine bricks, 71x83x2;; 
Olid Alilwaukee bricks, 8^ x 4ii x 2^ iiiclies, 

A cubic foot is BHtimated tn ontajn 37 bricks laid dry. Laid in 

Five courses of bricks in the lielgbt of a wall ore called ii fool. 
A brick wail wliicb is a brick and a half Uiick is said to be of Iba 
ttaiidard Ihictiicsa. 

In estimating material, alloivanco ia mado for doors, windows. 

In estimating tlio irork, masona measure each wall on the ouMAe. 
Ordinarily, no allowance is made for doors, windows, and cornices, 
but sometimes an alloivance of me-half ia mude, tliis being a matter 
of contract. 

In scaling or measuring timber for Khi])ping or freighting, J of 
tlio solid coiiteuts of rouud timbirr is dcdufted for waste in hewing 
or sawing. Thus, a log that will make 40 feet of hewn or sawed 
timber, aWually contains GO mbic feet by niEnsurcment; but its 
market value ia only erjual to 40 cubic feet of bewn or sawed 
timber. 

AiiceiZ timber, joists, plank, and scantlings are generally bought 
and sold by what is called boanl meam-rc. Meien and round timber 
bj c«6ic m'-mwe. 

In board and lumber measure, all eatimatea ai* mado on 1 inch 
in thickness ; in buying and selling lumber, om-fiiiirth tbo price ia 
added for every J inch tUickness over an inch. 

In Board Me.aauTB all boards are assumed to be 1 in. thick. 

A board fool is 1 ft. long, 1 ft. wide, and I inch thick ; lience 13 
board feet make 1 cubic foot. 

Sc^ feet are changed to cubic feet by dividing by 1-2. 

CaUc feet Mie changed to board teet \)y TsmUv^^^in^V-j Vt, 



I 
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MEASURES or CAPACITY. 

80. Capacity siguifiea extent of room or .-•■pace. 

21. Measures o£ capacity ai'e divided into two classes ; 
Measures of Liquids and Measures of Dry Substance?. 

32. The Units of Capacity are the OallanioT Liquid, 
and the Bushel for D17 MeaBurc. 

LIQUID MEASURE. 

23. Liquid Measure is used in measuring liqu ids ; 

BS s])irituous liquors, oil, molasses, milk, water, etc. •^^I 

■t QillH (ffi',1 = 1 Pint . . . pt. \ ( *i ffi. ^^ 

2 PititB = 1 yuan . . . ql. I Gtd. = J H pt. 
4 (JuartH = i Gallon . . giU. \ ( 4 ?'■ 

Tlie Seaiidard Liquid CfaHoii ut the United States contains 231 
cubic inches, and la equal t(^ abonC H's lb. Avoir, of pure wafer. 

Tlie Imperial GaUmi ol Great Britain contains 277,374 cubic 
indies, and is equal to aboat 1.3 U. S. liquid gallons. 

The CM Ale or Beer Meature \a out of use. The gallon cont^ned 
S82 cabiu inches. 



34. In estimating the capacity of cisteme, rcservoi 



etc.: 



1 Barrel 



Foin|J 



31^ Gallons make 
d'A Gallons " 

1. The barrel and hogshead are not fised raeasarca, but vulf 
when used for commercial purpOHes, the formpr ccmtaining from 28 
to 45 gallons, tlie latter from 90 tn 125 gallons. 

2. In some of the New England Stati'R the liarrfl in estimated at 
32 gslions ; in some Btutes i\\ gallans, and ;ii others fn>m 28 in 32. 

3. Ihe tiei'ce, hogshead, pipe, puncheon butt and tun are the 
nwne of casks, and do not espreaa anj filed or definite meaeurcs, 
Thej are usually (^faugud, and Lave their capacitiea m gaUono 

marked ou tliem. 



OF CAPACIT 



US. Apothecaries* Fluid Measure is waod by 
r*^^ysiciaiii! and apothecaries in prescribing and com- 
J>«:>Ufldiiig liquid medicineB. 



I 



Tablh. 


a 


60 MininiB, or drops (Ttl_ or gtt.) = 1 Fluidrachm , 


"1 




n™ 


IB Fluidouncea = 1 Pint . , 


. 0. 


8 Pints = 1 Gallon , . . 


c,„,. 


Qmg. 1 = 0. H ^/l 138 =/5 11)34 = ^ 81440. 





n abbreviation of octana. the Latin for one-eigfUh ; Cong, for 
■^■^ffiin'uJB, the Latiu for gallon. 

^comnion tuaepoonful, or 4S dropu, muk^^H ubout ouo fluidmchm. 
«ommoii teacup lioldBBbout4fiuidoLiucea ; c commoa tablespoon, 
t*«DUt half a. liuidnunce ; «, pint of water weiglia a pound. 

^^ifi an abbroviatioD for recipe, or take ; ii., bm., tut oqual quanti- 

-^^«; j. for 1; ij. for 3; »». for *emi, or lialf ; gr, for grain; P. for 

J.3ttle part ; P. leq. for equal parts ; q. p.. as much as you please. 



S6. COMPARISON OF LIQU; 

^^*"inli7. MeasBju. Il.S.gal.. Oon 

^*»gland, 1 Ga1- = l.S 
^'^nce. 1 Dl. = 8.64 

^*"nsBia, 1 Quart = .80 

^»*striB, I Maa 



URES. 



S 



Switzerland, 1 pot = 

Turkej. Almud = 

.80 Meiico, I Fnsco = 

.3T *Bmii], ! Medida = 



'^nniark. 



1 Kanna : 



Cnba, 1 Arrobft : 

South Spain, I Airoba ; 



DRY MEASURE. 
5i7. Dry Measure ia used in mea-soring articleH 



^ot" liquid: a 



grain, fmit, salt, roots, etc. 
Table. 



L 



a RntB l;W.) = 1 Quart . 
8 Quarts = 1 Peck . 
4 Pecks = I Bushel 



I 



ne aoarfdfrf if««M o< ifaa UMldd SMm CMtHM 3130.42 < 

Tte tNitp>ck.«r dry fdBM-m^B MR-rt nlie iM^tK 
qwto 1I17 M tT MO W! an a^nLto BMdf 7 qaarts, Eqaid ■ 



The Civ'<^ tfmtrttr 

biubele. 
Giun is tupped bom X«r Tort lij Ifae ttHnrltT of tsa lb. 

(8U. a bo.), or by (be 7^ of 33'; C. 3. tndiels: 

The bodieL i<ap ateamn, » tli« WiDcbf^ter bodtel, besped at 
the (brm of B <nne, not Icsb lliu] 6 inrlies high and t9f iaehea in 
diUDCt^r, e<|aftl Id tibe tratade diuiKter af the ^taodanl 1>aeilcl 
meaonre, and e(]i|al to 8747.715 ett. in. 

Graio. eeeds. uid nnaD fndia are sold by ^trieken mtamtrt. or die 
measnTe mnat be eeen TuD. 

Com ID tbe ear, potatoes, «*!. large fniite, coarse vegetables 
and other bulky articles, are anld ty heap mmuun- 

II ie Eaffidentlj accarate in practice to call 5 tlnekm 
eqtuU to 4 heaped measotes. 

Tbe valne of many kinds of grain, seeds, fmit, sod other 
ate ofletk detetnuned by freight ioEtead oi by bulk. 

American coal is booght and sold, in large qnanlitief. by the 
in small qoantities, by the 

Tbe liquid and dry meamres of the same denomination an of 
different capacities. The friul and the reUUiiie sixe of each ta»,j be 
readily eet-n by the foUnwing 

EASURES OF 



CnbiclD.ic Cabiciii.in. 




*^8 


COMPARATIVE 


TABLE 


OF M 








CAPACITY- 






Cnbicln.ln (.■nbicin.in 


Liqu 


dmewure. . 




231 


57i 


Ihy 


measure {I pk.) 




268^ 


671 


At 


u/ik/oot of pure 


water wtigV 


\W««i 
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39. COMPARISON OF GRAIN M 


EASURES. 


Connlry. Meaanre. U.S.bnth.i Conntry. 


Mairare. C.B.bo.h. 


England, 1 Busliel = .»T8 Germany 


1 Sckef. = t.CtoS 


Franc... 1 Hectoliter = 3,84 Perela, 


1 Artaba = l.Sfl 


Prussia, I Scheffel = 1.56 Turkey, 


1 Kil6 = 1.03 IH 


AuBtria, I Metzc- = 1.75 Bi-azU, 


1 IZ ^^M 


Russia, 1 Chetverik = .74 Uexim, 


1 Alque. = 1.18 ^H 


Greece, I KaUon = 3.837 ' Madras, 


I Pawh = 1.748 ^™ 


ENGLISH MEASURES OF 


CAPACITY. 


30. Wine Measure is used to 


measuri) winus and 


all liqtiidB, except mult liquors aod water. 


Table. 




4 GUla = I Pint . . 


.^ 


a Pints = 1 Quart . . 


^B 


4 Quarts = 1 Qallnn . 


^H 


10 GaUons = 1 Anker 


^H 


18 GalbQB = 1 Runlet . 


H 


^ GallonB = 1 Tieroe . . 


H 


3 Tierces = 1 Puncheon 


H 


68 Gallons = 1 Hogsliead 


^H 


2 HogsheadB = I Pipe . . 


pipf. ^H 


3 PipeR = 1 Tun 


(»». ■ 


31. Ale and Beer Measwre 


is used to moa^nre 


all malt liquors luid water. 




Table, 


J 


3 Pints - 1 Quart . , 


,■ 


4 Quarts = 1 Gallon 


'^H 


8 Gallons = t Firkin. . 


■ 


18 Gallons = 1 Kilderkii. 


H 


86 Gallons = 1 Barrel . . 


Mr. ^i^ 


U Bar.orS4gal, = 1 Hogshead 


. »M. — ■ 


3 HogBhead.^ - i Butt . . 


. ^tt. J 


S Bans — 1 Tun. 


. tm. 1 



MEABUEB8 OF WEIGHT. 



33. Corn or Dry Measure is used to mea 

all dry commodities not usually heaped. 



I 



SQnarts 
a Pottles 
aQtuUouB 



G Quarlera 
a Loads or 



Table. 

= 1 Pottle . . 
= 1 Galloii .... gal. 
= 1 Peck .... J*. 
~ 1 Bushel . . bm. 
= 1 Strike , 
= I Coomb . . 
r8bQ.= 1 QuartfT 

= 1 Load . , 
10Qr.= 1 Last , , 
14 Pounds = 1 StoDp. 
Slj Stones = 1 Pig of iron or lead, 
8 Pigs = 1 Pother. 
The »time varies. Legally it is 14 lb. A atone of butcher's meal 
or fish is reckon^ at 8 lb. ; of cheese, at 10 lb. ; of hemp, at 3S lb. 
Apig of iron or lead is 3S0 lb., and 6 pigs make a/otAA-. 

MEASURES OI' WEIGHT. 

33. Weight is the measure of the quantity oi matter 
a body contains, determined by the force of gravity. 

34. The Standard Uivit of weight ia the TVoy 
Pound of the Mint, and contains 5760 grains. 

TROY WEIGHT, 

35. Troy Weight is used in weighing gold, silver, 
jewels, «!id in philosophical experiments. 

Table. 

34 Qrains igr.) = 1 Pennyweight . piet. I ( 5760 gr. 

fl PennyweightB = 1 Ounce . . . . oi. \ 1 lb. = i 240 pwl. 



12 Oaacea 



: 1 Ounc 
- 1 Pound , 






13 « 



r MEABUKEb OF WEIOHT. SB? 

hQ, Table. 

F DIAKOKD WIIGHT. ASBATEHB' WEIGHT, 

BP»rta = 1 Grain. 1 Carat =10 pwla. 

RGnina = 1 Carat. 1 Carat gr, = 3 pwts. 13 gr. or 

P Carat = ai Troy gr., nearly, 60 Troy gr. 

I 34 Carats = 1 Troy lb. 

I Tlie term carat ia alen used Ui expreaa the finenegt nf gold, encli 

BW>t meamng' a twmty-fourth part. 

[ APOTHECARIES' "WEIGHT. 

[ 37. Apothecaries' Weight is used by apotheca- 

jaeB and physicians in corapounding dry medieineB. 

K Table. 

B aO Grains (gr. ii) = 1 Scruple . , . . «., or 3 

B' 8 Bcruples (3iijl = 1 Dram dr., ur ; 

W S Drama (^viij) — 1 Ouncu oi.. or S 

I 13 OuDceB ( 1 lij) = 1 Pound . . . . lb,, or it, . 

I & 1 = ; 12 = ! 96 =^ S88 = ffj-. 5760. 

I 1. Mtdianei are boDgbt and aold in quantities by Avuirdupoia 

rS. The pound, ounce and grain are the aame aa those o( Troy 
||i|dgkt, ttie ounce being differently dirided. 

I AVOIRDUPOIS WEIGHT. 

I 38. Avoirdupois Weight iauaad for M the ordi- 
ftey purposes of weighing. 

■ Table. 

HB Onnces (tw,) = 1 Pound , . , lb. i [ 32000 oe. 

■DPoondfl = 1 Huodredneight curt.l 1 71 = ] 2000 B>. 

Rowt, orBOOOIb, = ITon .... 7", | ' 3awM.. 

■^he ott««Jeoflen divided into AoiuM.qiKtTtwi.eXii, 



4 



^r 330 ^^H 


^B 39. The Lowj or Gross ton, /iit>idred-iveiffhi,l^Kfi 


^B quarter were formerly in common use ; but tliey arc noW 


^P Beldom used except in estimating duties at the United 


^^ iStates CuBtom-Housos, in freighting and whole^^ju^ 


coit! from the Pennsylvania mmoH. ^^H 


« 


28 Pounds = 1 Quarter . . . qr. I 3340 ft. ' 


4 Qr., or 113 lb. = I Hundredweiglit .«■(. I T. = } 80 gr. 


20 cwt, or 3340 lb. == 1 Tod T- ( BO oat [ 


40. The following douominations are also used :^^^| 


100 Pounds of drain nr Flour mako 1 CeoUl. ^^H 


ino Pounds of Dry Fieli ■■ 1 QuintaL ^^H 


100 Pounds of Nails " I Eeg. ^^H 


196 Founds of Flour " 1 Barrel. ^^^H 


200 Poundfl of Popk or Bcel " 1 Barrel ^^| 


280 Pounds " 1 Biirrel of Salt at 'Ow 


N. Y. Salt Works. 


41. COMPARATIVE TABLE OF WEIGHTS. 


TGOf. Afotbecaiukb. AroiBinTiM^^^I 


1 Pound = 5T60 Qraina = STUD GrainH = 7000 ertl^^^| 


1 Ounce = 480 ■■ = 480 '■ = 437.8 ^^^1 


175 Poundfl = 17BPounda = 144 Pounii^^ 


49. COMPAHISON OF COMMERCIAL WEIGHTS. 


Connlry. WBlgbt. U.S.Ibe.avdp. 


Counlrj. Weight. tJ. S,lbB.«vtl& 


H Prance, 1 Kilogram = 3.30 


PruBflia, 1 Zolpf'd = l.iO 


H Germany, t Pfund = 1.10 


Netherlands,! Pond = 3.30 


H Austriu, 1 Pfund = 1.33 


Eaat Indies, 1 Seer = %m 


H BuBBia, 1 Fuiit = SO 


China, 1 Catty - 1.33 


H Sweden, 1 Pund = .03 


jBpan, lEin = .62 


H Denmark. 1 Fund = I.IO 


Mexico, 1 Libra = IJB 


V Turkey, 1 Oka ^ 3.83 


Brazil, 1 Arrat«l = 1.09 


Egypt, 1 Rottoli, = 1.008 


Spain, 1 Libra =1.01* 


Perala. 1 Battel, ^ 2.US 


Sieily, I Libra = .7 


liudraa, I Via = 3.1W 


fllBUll, \^<1.>1\A ^s^ ^ 


^ ^J^^^^ 



MEASURES OF WEIGHT. 
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43» The weight of the bushel of certain grains, seeds 
and Tegetables has been fixed by statute in many of the 
States ; and these statute weights must govern in buying 
and selling, unless specific agreements to the contrary be 
made. 



TABLE OF AVOIRDUPOIS POUNDS IN A BUSHEL, 

Aspreacribed by statute in tTie several States named. 



COMMODITIES. 



Barley 

Beans 

Blae Qraes Seed . . , 

Buckwheat 

Castor Beans 

Clover Seed 

Dried Apples 

Dried Peaches. .. 

Flaxseed , 

Hemp Seed 

nidian Com 

Indian Com iu e:ii 
Indian Com Meal. , 

Oats 

Onions 

Potatoes 

Rye 

Rye Meal , 

Sidt 

Timothy Seed 

Wheat 

Wheat Bran 



II 



S 



50 



40 



52 



132 



5 « 
5,^ 



45 



56 



28 



i 60 
'54 56 



60 



56 



48 
60 
14 
40 
46 
60 
24 
3d 
56 
44 
52 
70 



48 
60 
14 
50 
46 
60 
25 
33 
56 
44 
56 
68 



I S 



48 48 
60 60 
14! 14 
52 52 
46 



48 50 

32 82 
5748 
60 60 
54 56 



50 
45 45 
60 60 
20I 



60 
24 
33 
56 
44 
56 
68 

35 
57 
60 



60 



56 
44 
56 

50 

38K 

57 

60 



56 56 



50 50 
45;45 
60 60 
20120 



32 



Si 



56 



32 



32 



60 



46 48 



46 



42 

60 
28 
28 



56 56 



43 



42 

60 
28 
28 



50 50 
30 30 



32 



52| 
60 { 

56 56 
50 50 



48 
60 
14 

60 
24 
33 
'56 

;44 

5652 



82 35 

|57 

60 

56 56 






1^5 



I 



48 4848 
62 



50 
45 

60 60 60 60 
,20 



50 

64 

55 



48 
60 60 

55 56 



56 58 56 



I 



4647 



4i 

60 
28 
28 



56 



30 39 W34 

60 601 60 
56 56 56 66 



66' 

44 

60 60 60 



60 



48 



56 



32 



56 






50 

50 
60 

50 



4G 



46 



56 



32 



I 



I 

8 



45 



42 

60 
28 
28 



56 



48 



42 

60 
28 
28 
56 

56 



32 



30 

J50{ 
60 60;60 
56 56 56 



60 60 



46 
60,60 



In Pennsylvania 80 lbs. coarse, 70 lbs. ground, or 62 lbs. fine salt 
make 1 busbel ; and in Illinois, 50 lbs. common or 55 lbs. fine salt 
make 1 busbel. 

In Maine 64 lbs. of rata baga turnips or beets make 1 busbel. 

A cask of lime is 240 lbs. Lime in slaking «Jq^x>o^ ^^i M\ssx<^Yai 
volume, and 2i times its weight in water. 



VBARCKES av ^BISBT. 



44> The Mlowing taUe wiQ aaaat formers ia 
[an aectinte e^tim^e of Xba amoont of Wui in < 
f fields ondiv i-ultitariou. 

: 1 A 330 feet < ]9e fMi 



= I ■ 
= 1 ' 



5 jds. < 988 jcU- : 



: I 



120 - 



ra« 



45. The following table vill oRea be fonud convenient, 
taking iitgide (limeusious : 

Abox24itL > Hia. \ 14 7 wjll«iliuili a tem/ot 3U gdlma. 



ft boi 13 in 
& boi 8i IB 



Abox4iD. 
A box 24 in 
A box 16 in 
A box 12 in 



< 4 in. will ct 
. 3.6 in. will <i 



a lOff-iOtnlt. 



: 38 in. X 10 iu. wiU contaiu 5 buthttt. 
13 in. K 11.2 in. will contain a buthel. 
11.2 in. X 8 in. will contain n haifJ,«»heL 
6.4 in. > 13 in. will contain ii perk. 
A box 8.4iii. x8iu. ■'liu. will contain a half-pn-t or A drj-qoaiu' 
A box 6 in. by 5J in., and 4 in. deep, will contain a hnlf^gntlon. 
A box 4 in. by 4 In, and2i^, in. deep, will contain npint. 
46. Nails are put up 100 [jounda to the keg. 



1 



\ 



Bun 




Sra. 


ili^i - 'ilia 


ftd fine bluet 


11735 


aw com. blued. 


4i' 16'! flJcaaln^ , 3 'SIO 




, n!40fll 


4(W ■' 


5 1 U 8rf •■ 2i 


m 








^S 11 lOd ■■ ,3 


w 


u •• •■ 


1 3 150 


SOd " 




e 1 6riflmBliing| 2 


«17 


M " ■• 


3) 85 


6dfenee. 


a 


BO 8d ■■ ,21 


W)H 


1(W " " 




Bd " 


SI 


MjlOd ■• 3 


13<l 


lad " " 


8M 50 


lOrf •' 




30 OdcUncliinel 3 


118 


iw ■' ■■ 


8J 40 


13d '■ 


HI 






BOd" ■■ 




IM - 


31 


SOllOd " 1 8 





MEASURES OF TIME. 



47. Tf/me is the meosore of diiration. 

48. The JJnit is the mean sokir c/ajf . 



I 

525800 min. 
8760 hr. 



to Beconds iaef.) ~ 1 Minute 

80 Minutes = 1 Hour . 

34 Hours = 1 Day . 

1 Daja = 1 Week 
JB65 Days, or I j ^,^^^^ ^^^ ■ , ^^ 

12 Calendar Mo. t '^ \ „„ . 

«BB Daja = 1 Leap leur . !/r. \ 

^OOYeare = 1 Century . . Cen.\ 

I 1, Every year that is exactly divisible by 4 is a lenp year, the 
I centennial years excepted ,- the other jeara arc eommon yeurs. 
S, Every centennial yuar that ia divisible by 400 ia a leap year. 
3. In moat business transadluna^ claya are called 1 tnantli, uul 
1i months 1 year. 

4 The HoS diif/ hegiuB and ends at 13 o'clock, midnight. A.M. 
denotes the time before noon ; M,, at noon ; and P. M.. afternoon. 

5. The iiKtronomii'dl iZa^, used by astronomers in datingr events, 
be^na and ende at \'2 o'clock, v. 



MEASURE OF 

49. Circular or An- 
ffitlar Measure is used 
in measuring angles and arcs 
of eircles, in dcterminiiig lat- 
itude and longitude, the loca- 
\ tion of places, the motion of 
the heavenly bodies, etc. 




UE A 



lURBS OF TIME 



I 

I 



fiO. The Unit is the degree, which is ^^ part of th& 
.'pircuiDfereaco of any circle. 

Table. 
60 Seconds (") = 1 Minute , ' ( 1296000 '. 

00 Hinut«fl = 1 Degree . ' in ~ ^^^"^ 

80 Degrees = 1 Sign . , 8. ' ~ 860' 

12 Blgni, or 360' = 1 Qrclo . C. 13 A 

A Semi-Circitnif'ce ia one-htdfot b, circnrnference. or 180°. 
A Quadriint Is one-fourt/i of a circtunference, or 90'. 
A Sextant ia one-tiith at a circnrnference-, or SO". 
A Sign 1b om-iJneiflh of a. circumference, or 30'. 
A Degree (1°) ia one-ninetieth of a right angle. 
The length of s. degree varies -wiih the elze of the circle ; thus, 
ft degree of longitude at the Equator is 09. Hi statute miles, at 30= 
of latitude it is 50.81 miles, at fiO" of latitude It is 34.'73 miles, and 
M 00', or the poles, it ia nothing. 

A minnte uf the earth's circumference is called a geographic mile. 

LONGITUDE AND TIME. 
SI, Since the earth performs one complete reyolation 
on ita axis in a day or 34 hom-e, the sun appears to pass 
from east to west rottnd the earth, or through 3(iO° of 
longitude, once in every 34 hours of lime. Hence the re- 
lation of time to the real motion of the earth or the 
apparent motion of the sun, is as follows : 
Table. 



f^ 




KISCEltANEOUS. 



P 



COUNTING. 

. This measure is used in counting certain classes 
at articlea for market purposcB. 



Table. 

la UnWs = 1 Doaen . . . doi. 
18 Doien = 1 Gross . . . gro. 
12 Gross = 1 Great Qrosa . 0. gro. 
20 Units = 1 Sc«re ...«;. 

Tuo things of K kind arc often called 
Mt; Its upair ot horaea, aaet ot cliaira, etc 



M 



( 1738 unit*. 
6. gro. = i 144 doz. 






I PAPER. 

53. The denorainationa of this table are used in the 
paper trade 

Table. 

24 aheeta - 1 Qnire . . yr. ) f 4800 Sheeta. 

20 Qoiros = 1 Ream . . rm. i i d _ 1 200 yuirfls. 

9 Bsams = 1 Bundle . . bun. I ' ~ 1 10 Seania. 

8 Bundles = 1 Bale . . B. \ I 5 Bundles. 

I Paper la bought at ■wholesale by tbe bale, bnndle, and ream ; and 
I at retail b; the ream, qnire, and sheet. 



Paper may be made to order of any size, but the 
greater part made up for sale is only of regular sizes. 
The names generally define the sizes. Writing and Draw- 
ing Papers differ in size from Printing Papers of the 
eame name. English sizes differ from American, How- 
eyer, when English or French printing papers are made 
for this conntiy they are o! Ameiicaa, &\ie&. 



i 



MlSCELLANEOrS. 



I 54. SIZE OF WRITING PAPERS. 

FOLDED PAPERS. 



I 



Billet Note . . 
Octavo Note , . 
Commercial Note 
Packet Note , . 
Bath Note . . . 



Letter 

Commercial LttU-r . 11 x IT 

Packet Post- . . . lljxlB 

Extra Packet Post . llj x 18i 

Foolscap 131x16 



81 y [4 
The dimenaiona given above are those in most general 



use. Some kinds occasioiiallj vary a trifle- 



Law Blank . 
Flat Cap 

Folio Post 
Check Folio 
Doable Cap 
Extra Size Folio . 



FLAT PAPERS. 



13x16 



.33 ~ 



14x17 Etijal 

15 X 19 Super Roynl . . 

16x31 Imperial. . , . 

17x23 Elephant . . . 

17x94 Columbia . . 

17x28 Atlas 

IB X 38 Double Elfptiant . 



Extra Size Foiio ia aometiniL's IS x ii'H inchee, and 
19 X 34 inches. Imperial is sometimes 93 x 31 inches. 

, 56. SIZE OF 



I 



Medium 

ft^ral 

Super Royal , . . 
Imperial ..... 
Mediom-and-balf . 
Small Double Medium 

Larger sizes and odd sizes are sometimes made, but are 
pot oommoQ. 



ING PAPERS. 






lacbei. 


Double JU-dliwn . . 


34x38 


Double Royal . . . 


2Gx40 


Double Super Boyal 


28x43 




29x43 


Broad Twelves , , 


23x41 


Double Impenal . 


33x48 



MISCELLANEOUS. 
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BOOKS. 

67« The terms folio, quarto, octavo, duodecimo, etc., 
indicate the number of leaves into which a sheet of paper 
is folded. 



Wh^ a Bheet ii> 
folded into 


The book is 
called 


And 1 8heot of 
paper makes 


2 leaves 


a Folio, 


4 pp. (pages). 


4 " 


a Quarto or 4to, 


B *' 


8 " 


an Octavo or 8vo, 


16 '' 


12 " 


a Duodecimo or 12mo, 


24 '' 


16 " 


a 16mo, 


32 *' 


18 " 


an 18mo» 


36 *' 


24 " 


a 24Tno, 


48 " 


32 " 


a 32nio, 


64 «* 



COPYING, 

68. Clerks and copyists are of ten paid by i\iQ folio for 
making copies of legal papers, records, and documents. 

72 words make 1 folio, or sheet of common law. 
90 " 1 " chancery. 

A folio varies in different States and countries, but usually con- 
tains from 75 to 100 words. 

69. ROMAN LONG MEASURES. 

Inches. • Feet. Inches. 

Digit = .72575 I Cubit 1 5.406 

Unda(inch) . . = .967 ' Passus 4 10 02 

Pes (foot; . . . =z 11.604 Mile (millarium) 4842 



60. JE\A''ISH LONG MEASURES. 

Feet. 



Cubit = 1.824 

Sabbath day*s journey =: 3648 



MUe (4000 cubits) 
Day's journey 



61. 

Arabian foot 
Babylonian foot 
EigyptiaD finger 



MISCELLANEOUS. 
Feet. 



. = 1.095 
. = 1.140 
. = .06145 



Hebrew foot 
cubit 



Feet. 
. = 7296 
^ 33.164 ml. 



Feet. 
: 1.212 

: 1.817 



«< 



^Cte^ <i>\\i\\ . •=- ^SlSSJi* 



( MISPEtLAKBOTTS-. 

RAILROAD FREIGHT. 
62. When convenient to n-eigh them, all goods ate 

billed at actual weiyht; but ordinarily, the articles named 
below are billed, at the rates given in the following 
Table, 



AIs or Beer, 


820 lbs 


perbbl. 


Highwinea, 


3dO Iba. per bbL 


Apples, green. 


150 " 




Lime, 


200 




Beet, 


aso ■' 




Nails. 


108 


• perk^. 


Barley, 


48 ■' 


pur Iw. 


Oil, 


400 


■ perbhL 


Beiuia, 


80 - 




Oat9, 


33 


■ per bu. 


Cider, 


aao •■ 


per bbl. 


Pork, 


320 


" per bbL 


Com Meal, 


220 - 




Potaloes, com 


n,lM 




Corn, BheUed 


50 ■■ 


per bu. 


Salt, fine, 


300 




C<.m In ear, 


70 " 


" 


" cuarae. 


360 




Clover Seed, 


60 ■' 




" InMcka 


300 


peraack. 


Egp-. 


200 ■' 


per bbl. 


Wheat, 


60 


■ per bit 


Fish, 


mi ■• 


■■ 


WUiflkej, 


350 


'perbbl. 


riour, 


200 ■' 


" 


aOOO poundfl 


ire reckoned I tan. 


Generally Irs. 


m 18000 


to 20000 


jounda ia couaidered a 


carload. 


63. Lumber and 


some other articles are estimated as 


followa : 













rouglily 



Weight. 



It rot 



0500 



I 



Pine, Hemlock, and Popi..\ 

aeusnuod, [ler thousand lect 
Black Walnut. Aau, Maple, and Chbbhy, 

per tUouBaud feet 4000 

Pink, Hekt-ock, and P0PI.AII, green, per Jl. 4000 
Black Walnut, Ash, Maple, and Chbrky, 

green, per M 4500 

Oak, Hickohy, and E7.M, dry, per M, . . , 4000 
Oak. HiCKOHY, and Elm, preen, per M. . . 5000 
SnraOLES, green, per tliousan'l . , , . , 375 

Lath, per tliousand 500 

Brick, common, per car load 4 lbs. eacli. 6000 

0>.4t, per car load . BoObu. 

Stone, undxeaetnl, per eubic yati , . . ■USft 



4006 
53 M. 
10 M. 



MISCELLANEOUS. 



289 



SCRIPTURE LONG MEASURES. 







Bng.nU. 


Paces, 


Feei, 


ihcAM. 


■^Palm 


equals 











8.648 


:^^Span 













10.944 


-A. Fathom 










7 


8.552 


E]zekiers reed 










10 


11.828 


.^^n Arabian pole 










14 


7.104 


-A Furlong 







145 


4.6 


.00 


-^An Eastern mile 




1 


408 


1.0 


.00 


«A Day's Journey 




88 


172 


4.0 


.00 



SCRIPTURE MEASURES OF CAPACITY. 

LIQUID. DRY. 



^Caph 
-A Log 
ua.Kab 

ASeah 

A Bath or Ephah 

A Homer 



gal. 



1 
2 
7 



pints. 
.625 
.833 

8.888 

2 

4 

4 



= 75 5 



A Gachal 
AKab 
An Omer 
A Seah 
An Epab 
A Letek 
A Homer 



pecks. 




1 

8 
16 



pints. 

.1416 
2.8883 
5.1 
1 
8 




= 82 1 



66. MONEY MENTIONED IN SCRIPTURE. 

$ Ct8. 

26592.809 

1662.0249 

27.6990 

15.7151 

8.8612 

0.5474 

5.3127 

0.6285 

0.8142 

0.2686 

0.1571 

0.1520 

0.0202 

0.0076 



A Talent (gold) equal 

A Talent ^ilver) " 

A Mancb or Mina « 

A Pound (Mina) " 

A Shekel (gold) 

A Shekel (silver) * 

A Golden Daric or Dram ... " 

A Piece of Silver (Stater) ... " 
Tribute Money (Didrachm) 

A Bekah «♦ 

A Piece of Silver (Drachm) . . 
A Penny (Denarius) ..... 

A Gerah " 

A Farthing (Assarium) .... •' 

A Mite 



£ 8. d. 

5464 5 8 

841 10 4 

5 13 10 

3 4 7 

1 16*5 

2 3 

1 1 10 
2 7 
1 
1 
7J 
7^ 




8i 
1 



1 = 
Oji = 
Qit~ 



MEASURES OF VALUK i- I 

07. Money in the meaeore of the caltu oi tbu^«b i 
of Bcrviceo, and the medium of exchange in tnde. -^^Hl 

UNITED STATES MONEY. ^^H 

68, United Stated Money is the legal corrency 
' of the United Statea. 



I 



I 



69. The Unit of United 
H tilths Money ia the Gold 

Dollar. 







Table. 






10 MillH (m 


= 


C«nt . . ct. 




lOOOO 


lOOmw 

10 DilDBB 


= 


1 Dime . . d. 
1 Doliar . t. 


IB. = 


1000 
100 


10 DoUara 


^ 


1 Eagle . E. 




I 10 




70. The Coin of the United States coneiBta of ffold, 
ailver, nickel, and bronze, and as fixed by the " New 
Coinage Aot " of 1873, is as follows : 

71. Gold, The double- eagle, eagle, haU-eagle, quar- 
ter-eagle, three-dollar, and one-dollar pieces. 

78. Silver. The TVfirfe-dollar, half-dollar, quutep- 
dollar, the twenty-cent, and the ten-cent pieces. 
T•^. Ifickel- The five-cent, and three-cent pieces, 
74. Bronxe. The one-cent piece. 

1. The old dilvur duUw. half-dime and tUree-cent pieces, tha 
broaxe ttvO'Cont, and the niokeV oD«rcea\. ^iB>»a «(« &□ longer coined. 



ad^H 



M O \ K T . 

2. The Trade-dollar is desigiied solely for purposes o( 
and Dot for eurrencj. The weight itt 430 gTstns. 

a. The Htnndard P'lrity of the y<dd wtd niter coins is .9 pme 
inBtal,and .1 alloy. The alluy ot gold coins Ib tileer and rvpper; 
the tdlver, by law, not to exceed y,, of the whole alloy. The elloj'. 
of mtver eoina is puTt copper. 

4. The fite-c«iU and fAme-eenC pieces are composed of ] copper 
and \ Dii^ol. The cent is composed of 03 parts of copper aud S 
ports of Un and ^uc. 

CANADA MONEY. 

75. Canada Money ia the legal cun-cncy of thft I 
Dominion of Cunado. Tiio denomiaatioiis arc dollarg, 
cents, and mills, and have the same nominal value as the 
corresponding denominations of TJ. S. Money. 

The Currency of the Dominion of ('anada was made uniform July 
iBt, 18T1. Previous to 1858 sterling money was in usi?. 

■JG. The Coin of-thu Dominion of Oanadii is silver 
and bronze. 

_ 77. The Silver Coins are the fifty-cent, twenty- 
bre-cent, ten-cent, and five-cent pieces, 

"IfS. The Rronze Coin is the one-cent piece. 
rThe aiandard silver coins consist of 925 parts (.936) 
e Hilver and 75 parts (.075) copper. That is, they are 



n 



I. The gold eoin used in Canada ia the British Bovereiffii, worth 
$4mi, and the Half-SoJ^ereiyn. 

a. The intrinsic value of the 50-cent piece in United States 
money is about 46^ CfQt^, of the 3S-cent piece 23;^ ceots. In ordi- 
nary business traDSBCtioas, they pass tlw a&me bk Xi . ?A»X»& o»^. 



ENGLISH MONEY. 

79. Englls/i or Sterling Money is the legal 
earreDcj of Oieat Britain. p 



80. The Unttot 
English Monej is the 
Sovereign, or Pound 
Sterling. 



The value of & Bmerdgn in TTniteil States Moue; is $4.8605. 





Table. 

= 1 Peimj . . . . d. 
= 1 ShiUing . . . *. 

\ 1 SoTereign. or . tot. 
" i 1 Poond ....£. 



-( 



060 /or 



9 Shillings («.) 
S ShiUingB 



Other Denominations. 
1 Florin . . . fi. 



p. S, VihM. 
C4866S. 
.3166+. 



81. The Coin of Great Britain in f/eneral use con- 
BistB of gold, silver, and copper, as follows : 
818. Gold. The sovereign, ami half-sovereigD. 

83. Silver. The crown, half-crown, florin, ehilling, 
six-pGuny, and three-penny piece. 

84. Copper. The penny, half-penny, and farthing. 
The standard gold coin contains 11 parts pnre gold 

and 1 part alloy ; eilver coin 37 parts pure silver and 3 
parts aUoy. 



'. Fretich Money is the legal currency of France, 
dmmal. 



The Franc of tlio 
Bepctblic. 




FRENCH MONEY. 



86. The Unit 

of French Money is 
the Silver Franc. 



The Franc 
Empiee. 




1 

ice, ^H 



The value of a Ftdne In United Stales Moaev is 
Table. 
t Millimes (m.) = 1 Centime , . . e 



aooow 






10 Centimes 

10 Declines = I Franc . 

30 Francs - I Napoleon . . Nap, \ 20fr. 

87. The Coin of France conaiatB of gold, silver, 8n4 J 
hrmte, as follows : 

88. Gold. The 100, 40, 30, 10, and 5 franc pieceB. 

89. Silver. The 5, 2, and 1 franc, the 50 and the 
25 centime pieces. 

90. Bronse. The 10, 5, 3 and 1 centime pieces. 
The standard gold and silver coins contain 9 parts of 

pure metal and 1 part of nlluy. 

The D. S. Congress, by the Act of 1873, fiiod the weight of the 
allvei half-daUar at 12^ metrical grammes, ao that 2 Aalf-duUari are 
pteclaelv eguivaJent in value to the 5 yrtino Bi^w la 



^ 



JSi 



M 



GERMAN MONEY. 

91. The New Empire of Gerffnany has 
f adopted a new and uniform syatem oi" coiDage. 



93. The Unit 

of this new German 
System of Coinage 
is the Rekksmark. 





The value of a Keichemack {"Mark") L 
A ponnd of gold .000 fine is divided inti 
"Mark; 



U. B. Money ia $.388. 

139^ pieces, and tlie -^ 

nnd tliia is subdivided 



Lntcbl . 



1 



put ol this gold coin is callcl 
into 100 pennies i,Pf. 

Z7te Coin of the Mew Empire coaaietB of gM, nii'er and nickA 

Gold. Tlie 30, 10, and 5 mark pieces. 

Silver. The 2, oiid 1 mark, and tlie SO-peuu; pieces, 

Xiekel. The 10, and the 5-pennv. and pieces of lesa vtJi 

The 10-mark piece (gold) is eqaal to ^ P. Thalers (old). 

The l-mark (itilrer) is equal to 10 S. Groschen, or 1000 ppanies. 

The 20-penny {liher) is eqaal to 3 S. Groschen, or J of a mark. 

The 10-pennj- (iiiVM) is equal to 1 S. tiroechen, or -^^ of a mark. 

JAPAN MONEY. 
93. Japan has a new and decimal syBtem of coini^a 
94r. The Unit of Japan money 
is the gold Yen, valued at J.9 
tl. S. money. 
The Coin of Japan einhraces fine gold coins, valued at #-20, $10, 
$S, $3, and $1. Also Jive effcer coins, valued at S, 10, 30, 60, and 
OO eente, respectively. 
The weight of the new trade ao\\a.t'\s Wll ^t., b.i.6, ^■^xaB^Jwtx. 



The foUowiiuj shows the maimer in which quotationt'^ 
of foreign excliange nre made in thin rovniry, and 
as quoted Jan. ~, hH75 : 

Sixlg Dayii, T/ati Daj/i. 

PriomBankPTFi'atcr]. KUb.. i.Bb'ii&lM 4.9U @4.ea,'. 

Do. Oflixi ilo, do. .. 4.8B ®4.8S}« 4.SeM®4.W 

Do. prime Comnierclal do, .. 4.M ia4.B5 4.88(4 ®4.B8.'s 

faxit Fminw B.17«®5.1B'4 ».lBSi®5.ISM 

Antwerp FntDCS ,. S.lT^&i.Wi a.IS|U®S.UM 

S>irllm1Uid....PniiCB M7M Oli.lSi, ll.l3[|[®B.19;i 

AjDUerdsm ...OallderH *lii& 41!^ 41^® 41K 

Hunbnre! Rekhemnrlta 94^® 96.4 » ® W.'i 

BVuklbrl Relchsmarks M?i ® BS^- W @ OS'.' 

Bremen. Relctumark^ M?j @ BOii D6 ® MM 

BeillD HalchhinarkB H'. S» MS)* « fii 883* 

In ihe ubovL', " Prime Bankers' Billii''iire 1h»Bc un tbe mOBticlk 
bomiH; "Good" i* applied to Uioseof aomevbai interlof credit; i 
CoTamercIdl" uro mvrchuiiU' drafre, whlck aamdly commnnd a tees price In tita 
market. The qaoUllDiie in llie ^finl cUum/t arc UiOEe of eO-da; bUlv, And la' 
ilie eecoud column thoQe of 3 diiy:!. 

97* J?a/e8 0/ Exchange at London, and on London. 



BXCHANGK AT LONDON. JAH. », ISTO. 


EXCHAITOB ON LONDON. 


OK 


TIXI. UM. 


ain. 


™. 






Short 


1 1.1a Ji® 11.18 >i 

eiiiG ®»!»s 

U.47»S^JU>4 
11.87)i@lI.4S 

iW.78 ©SoS 
SB.i7W«SBJtf 


Jan.*. 


a 


B 'j 










',^^. 


^ i 


Vienna 




Si 


UD.SO ^ 


PranktoH 


...■ ... 












ZA 










Dm.' 81. 
Dee. n 

m 










v^i^i,::::: 






Hlo da Janeiro, 
BnanoBAyren.. 




SB=J®!M« 






SS5S^;- 


.::;::;::!::::.;:::::;:::: 


SS;S 



4 



d 



^fm 


MONEY 


• 


1 


■ 


^H 98. Weight, Fine?m-8, and Faluo of Foreign Ooi^oOb^u, 1 
^^H an determined iy United Staita Mint Assays. 


^f OODDtU'. 


Deuominatlou. , WEight 


FinenosB. 


Value in ca. 
(WWcdn. 


■ i:^;;;i;: 


Fonrfbldd 


si 


OiflJ 
B6S.B 

i 
s 

age 

g" 

900 

915 


H 15 4 
1 DS G 
4 « 
10 S8 4 

ill 

li 

M 1 

|! 

IB T 

•11 

1 98 E 
t 9B 5 
4 3T 






V ^K";.— 


VSi-Sii.,;-: :.:;:: 


ulsse.s 


aA.gcEeraUj, 


BedidUk (lUO plaaterHJ 

Poaiulor8oYerelgn(nuw).. 
Pound average (worof 

Old IB thaler''ffm*Xo '::: 
EOdracbmB 

KMSr.'.::;.::: 


OenninjV.'., !! 
, India (torii.UJ' 

^^ Netherlands .. 


Cobane (obaolGle) 

WpBBOBfampiiel. 

JSK"'"""' 


IS 
if 


&■■;"•■- 


Coroa (crown) 

DnBBt 

OMDltoflOltenc*! 


o.3oe 
o'ssa 

0.315 
0.370.8 

o!ioi 


1 a-:::. 




1. Foreign ffoid coina, it converted into United States coins, are 
stfbject to ft diarge of ont-ffih at <me per cent. 

2. For iSrer coins there is nn lised legal valuaiion, aa compttTed 

^_ pnfed at the rate of 120 cents per ounre, GOO fine, payable JAgAiJ 
^K tidlary silver coin, or 113 cents ia gold. J^^H 



^ 


TABLE FOR 


INVESTORS. ^ 


99. 


Thtjotloimng TaNeahowsth 
■a Bonds lieaHng 5, ti. 7, c 
n 40 to 135. 


rate per 


cent. ofAnnvatlneomt' 


fro 
fro 


8 per sent, interett. and ea^ng 


Parehsse 


5%. 


G%. 


7^. 


8f4. 


^T 


5%. 


6%. 


7%. 


ijTI 


40 


13.50 


15,00 


17.50 


20,00 


83 


6.03 


't^ 


'SAS 


S.63 


ii 


12.20 


14.84 17.08 


19.32 


84 


3.95 


7.14 


8J13 


9.53 


42 


11.90 


14.38 


18.88 


19,04 


85 


3.88 


T.05 


8.28 


9.41 


48 


11,83 


18.95 


18.38 


18.81 


86 


5 81 


6.07 


8.13 


9.30 


41 


11.88 


13.63 


15.90 


18.18 


87 


5.74 


6.89 


8.04 


9.19 


45 


11.11 


13.33 


15,58 


17,78 




5.08 


0.81 


7.94 


B.09. 


46 


10.86 


13.04 


15.31 


17.30 


BO 


3.61 


6.74 


7,86 




47 


I0.(!3 


13.77 


14.90 


17.03 


90 


5.35 


6.66 


7.77 




48 


10,41 


13.50 


U.53 


16.60 


91 


3.49 


6.39 


7.09 




49 


10.20 


13.33 


14.29 


ll>.33 


93 


3.43 


6.53 


7.00 


8.69 


50 


10.00 


1300 14.00 


IG.On 


93 


5.87 


6.45 


T.62 


8.80 


01 


9.80 


11.78 


13.72 


1.1. oa 


94 


5.31 


8.38 


7.44 


8.31 


52 


9.01 


U.r)3 


13.46 


i5.;!8 


95 


5.38 


6.31 


7.36 


8.43 


53 


9.43 


lt33 


13.30 


15,0!) 


96 


550 


6,S5 


7.39 


8.33 


54 


9.25 


11.11 


13.98 


14.81 


97 


5.16 


6.18 


7.21 


8:34 


53 


9.o;( 


10.90 


13.73 


14.54 


98 


5.10 


6.13 


7.14 


8.16 


S6 


8.93 


10.70 


13.50 14.38 


99 


505 


6.06 


7.07 


8.08 


57 


8.77 


10.53 


13.37 lu.OJ 


100 


5.00 


6.00 


7.00 


8,00 


68 


8.63 10.34 


13.0a 


13,79 


101 


4.D5 


5.94 


6.83 


793i 


59 


8.47 , 10.16 


1186 


13.55 


103 


4.90 


5.88 ' 6.88 


7.Bt 1 


60 


8,3a 


10.00 


11.68 


13.33 


108 


485 


5.83 i 6.79 


7.W 


ai 


8. IS 


9.83 


11.47 


13.11 


104 


4.80 


5.76 I 6.73 




63 


8.00 


9,87 


11.39 


13.90 


105 


4.76 6.71 6.66 


7.ttJ 


63 


7.93 


0.53 


nil 


13.69 


108 


4-71 5.66,6,60 




64 


7.81 


9.37 


10.03 


13.50 


107 


4.67 6.60 16.54 




63 


7.69 


9.23 


10.78 


12.80 


108 


4.62 


5.55 6.4B 




66 


7,57 


909 


10.66 


13.13 


109 


4,68 


5JtO 8.43 




67 


7.48 


8.95 


10.44 


11.94 


110 


454 


5.45 1 6.88 




68 


7.35 




10.30 


11.78 


111 


4.50 


5.40 1 6.30 




69 


7.24 


8l69 


10.14 


11.5:1 


1]3 


4.46 


5.35 ■ 0.25 




70 


7,14 


8.57 


10,00 


11.48 


113 


4.43 


3.30 6.10 




71 


7.04 


8.43 


9.83 


11.28 


114 


4,38 


e.36 


6.14 




72 


6.04 


8.B3 


9,73 


11.11 


113 


4.35 


5.31 


8,08 


6.96- 


73 


a,84 


8.31 


9.58 


10.H5 


118 


4.31 


6.17 


6,03 


680 


74 


6T5 


8.10 


9,45 


10.80 


117 


4.37 


5.13 


5.98 


683 


75 


6.83 


8.00 


1)33 


10.86 


118 


4,33 


5.08 


5.98 


6.77 


7fi 


6.57 


7.89 


931 


10 33 


119 


4,30 


5.C4 


5.86 


6.78' 


77 


6.49 


779 


900 


1038 


130 


4.18 


5-00 


3.83 


6.M 


78 


6.41 


7.69 


8.97 


10.33 


121 


4.13 


4.95 


5.78 


6.61 


79 


6.3i 


7.50 


88tl 


10,13 


123 


4.U9 


491 


5.73 


6.BB, 


80 


6 35 


7.50 


6.75 


10,00 


123 


4.03 


4.87 


5.89 


660 


81 


6.17 


7,40 


8.(14 


B,M7 


124 


4.U3 




5.63 


6.46' 




8.U9 


7.31 


8-Mi U.75 


135 


4,00 4.80 


5.GQ 


8,40. 





i 



'tu 



Wriff/il, J-iTifneMt, ai'd Value of Formyn Gm 
in delermimU by United i^lales Mint Aifofi 



I 




!, Porelpi ffolil cdlnB, If cotiTOrted iuio TTiiited Stales coins, are 
BIll^)eM to B dinrge of ont-fiflh of inii per eetU. 

9. For Mrtr coins there in iin fixed legal valuation, hb compared 
with golil, Tlie value of the allvcr coinH Jnouary I, 1874. w»b coin- 
pnt«d M the nil« of 120 oenta per ooiice, (KM) fine, pavable in sub- 
wUixry illver rotn, or 118 centt In gold. 





TABLE FOR 


[nVestors. '^ 


S9. 


Thejollomng TaUe nhoirii tk 


riiU per 


Milt, of Annual IneomU 


fro 
fro 


n Bmd» batring 5, U, 7. v 
n 40 to 125. 


Spores 


it. inteTitt. and evtl/ngii 


■^S- 


5;s. 


0(6. 1 17.. 


%'A. 


PnroHiiBe 


5,"". 


6Jf. 


7^- 


8^. 


40 


12.60 


15,00 ' 


17.50 


3000 


83 


IE 


7.33 


8.48 


i^ea 


41 


13.30 


14,64 


17.08 


19.53 


84 


5.85 


7.14 


8.33 


8-63 


43 


11.00 


14.38 


16,66 


11I.04 


85 


6,88 


7.05 


8.23 


8.41 


43 


1163 


18.95 


16.38 


18-61 


86 


581 


6-97 


8.13 


9,30 


44 


11.36 


13.63 


16.90 


18,18 


87 


5.74 


6M 


8.04 


9.19 


45 


11.11 


13.33 15.56 


17.78 




6.08 


6.81 


7.94 


0.08 


40 


10,80 


13.01 i 1.1,31 


17 39 


89 


5,61 


74 


7,86 


8.08 „ 


47 


10.U3 


12.77 1 14.90 


17.03 


90 


5.55 


6.66 


7.77 


i^ 


48 


10.41 


13.50 14,13 


IG.tiU 


91 


5,49 


6.58 


7,69 


49 


10.30 


12.33 I U.39 


10.33 


93 


3.43 


6.52 


7.00 


8.601 


30 


10.00 


12.00 1 14.00 


UI.Ol* 


08 


5.37 


6.46 


7.63 


51 


9.80 


11,76 1 13.73 




04 


6,31 


a38 


7.44 


8.au 


sa 


9.81 


11..13I 13.46 


1.1.38 


1)5 


5.36 


6.81 


7.30 


8.4A} 


GS 


%M 


11.33 


1-3.30 




90 


650 


6.23 


7,3!) 


8,3B; 


54 


9.2j 


11.11 


13,90 


\iU 


97 


5.15 


6.18 


7.31 


8:34) 


ss 


9.03 


10.90 


13.73 


14.64 


98 


6.10 


8.13 


7,14 


8.191 


m 


893 


10.70 


13.50 


14.38 


99 


G05 


8-08 


7.07 


8.081 


67 


8.77 


10.53 


13.37 


14.03 


ItiO 


5.00 


6.00 


7.00 


aooi 


08 


8,63 


10.34 


13.00 


13,79 


101 


4.05 


5.94 


6.93 


79a; 


S9 


8.47 


10.16 


11,80 


18.65 


10-3 


4,00 


5 88 ; 0,86 


7.84 


60 


8.33 


10.00 


11.60 


13,33 


103 


486 


5.83 1 8.79 


7.76 


81 


8.19 


9,83 


11.47 


18.11 


104 


4,80 


5.70 1 6.72 


7.69 


63 


8.00 


8 67 


11.30 


13.90 


105 


4,76 


5.71 


G.60 


7,61 


63 


7.93 


9,53 


nil 


12,69 


100 




6.66 


6.60 


7.54 


64 


7.81 


8.37 


10.83 


13.50 


107 


4"67 


5.60 


6.54 


7.4T 


65 


7,60 B.23 


10.76 


12 30 


108 


4.63 


G.55 


6-48 


7.40 1 


66 


7.57 


9.09 


yam 


13.13 


109 


458 


5.60 


43 


7.8S'| 


67 


7.48 


8.86 


10.44 


11.94 


lIO 


4.64 


5,46 


8.36 


7,3T ' 


68 


7.35 


8.63 


10.38 


11.76 


111 


4.50 


5.40 


6.B0 


720 


6B 


7.24 


6.88 


10.14 


11.5.) 


113 


4,48 


5.33 


6.33 


7-14 


70 


7.14 


8.57 


10.00 


11.43 


113 


4.43 


5,80 


fi.19 


707 


71 


7.04 


8,46 


9.83 


11.38 


114 


4.38 


5.26 


6.14 


7.01 


73 


8.84 


S,3S 


9.73 


11.11 


lis 


4.S5 


5.31 


6.08 


6-85 


78 


(1.84 


851 


9,58 


10.96 


116 


4.31 


6.17 


6.03 


689 


74 


6.75 


8.10 


9.45 


10.80 


117 


4.37 


6.13 


5.98 


683 


75 


6.63 


8.00 


0.33 


10.66 


118 


4,33 


5,08 


6.83 


6.77 


7B 


6.57 


7.89 


931 


1063 


118 


4.30 


5,04 


5.88 


6.78- 


77 


6.49 


779 


800 


1038 


130 


4.16 


5.00 


0.83 


6.66 


78 


0.41 


7.88 


8.87 


10,25 


121 


413 


4.95 


5-78 


6.01 


79 


a.3'2 


7.59 


88(1 


10.13 


132 


4.09 


4.91 


6,73 


6,6S 


80 


6 25 


7.30 


8.75 


10,00 


133 


4,03 


4.87 


6.69 


660^ 


81 


6.17 


7.40 


8.64 


9.87 


124 


4.03 


4-83 


5.66 


8.45 


83 


6.09 


7 31 


8,53 


9.75 


125 


4.(10 4.80 


5,60 


^M. 
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CARLISLE TABLE. 
the ralves of AnnMitUK on Single Zives, according to 
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Wo4. Showmg m rREaBNT won 


■u of on Aiiiivity of One Dollar ^ 


per annum, ill Compound luteTcul. from 1 year to 40, 
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S per cl. 
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as 
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105. LATITUDE AND LONGITUDE OF PRIN- 


CIPAL PLACES ON THE GLOBE. 


CotapHed/Toni (At reconlg of tAe U.S. CoaM S'lrcei/ ami TopogmpI,. 


iad Engineer Corpt, and the Imperiul QaseUeer. Longituda reek- • 
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LoDgltnde, 
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Loosilnle. ' 
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W 
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N. 
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106. DIFFERENCE IN TIME BET'WEENJi 
AND THE FOLLOWING PLACES. 
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SPECIFIC GRAVITIES.— WATER 1. 

107. A Table pluming the weight of each substance compared with 
an equal volume of pure water, A cubic foot of rain-water weighs 
1000 ounces, or G2^ lb. Awir, To find tJie weight of a CVBIC foot 
of any substance named in the table, remove tJie decimal point three 
places totoard the right, which is multiplying hy 1000, and tlie result 
win show the number of ounces in a cubic foot 



Sabstances. 



Acid, acetic 

'* nitric 

" Bulphuric 

Air 

Alcohol, of commerce. .. 

'* pure 

Alder wood 

Ale 

Alum 

Aluminum 

Amber 

Amethyst 

Ammonia 

Ash... 

Blood, human 

Brass (about) 

Brick 

Butter 

Cedar 

Cherry 

Cider 

Coal, bituminous (about) 

" anthracite 

Copper 

Coral 

Cork 

Diamond.. 

E&rth (mean of the globe) 

Elm 

Emerald 

Fir 

Glass, flint 

" plate 

Gold, native 

'* pure, cast 

•* coin 

Granite 

Gum Arabic 

Gypsum 

Honey 

Ice 

Iodine 

Iron 

" ore 

Ivo 
Lan 



Specific Grav. 



Z 



1.008 

1.271 

1.841 to 2 125 

.001227 

.835 

.794 

.800 
1.035 
1.724 
2560 
1.064 
2.750 

.875 

.800 
1.054 

.800 
2.000 

042 
.4OT to .561 

.715 
1.018 
1.250 
1.500 
8.788 
2.540 

.240 
3.580 
5.210 

.671 
2.678 

.550 

2.760 

2.760 

15.600tol9.5no 

19.258 

17.647 

2.652 

1.452 

2288 

1.456 

.930 
4.948 
7.645 
4.900 
1.917 

.947 



Substances. 



Lead, cast 

" white 

" ore 

Lignum vit« 

Lime 

" stone 

Mahogany 

Manganese 

Maple 

Marble 

Men (living) 

Mercury, pure 

Mica 

Milk 

Nickel 

Nitre 

Oil, castor 

" linseed 

Opal 

Opium '. 

Pearl 

Pewter 

Platinum (native) 

" wire 

Poplar 

Porcelain 

Quartz 

Rosin '. 

Salt 

Sand 

Silver, cast 

" coin 

Slate 

Steel 

Stone 

Sulphur, fused 

Tallow 

Tar 

Tin 

Turpentine, spirits of 

Vinegar 

Walnut 

Water, distilled 

" sea 

Wax , 

Zinc, cast 



Specific Grav. 



11.850 
7.285 
7.250 
1.888 

.804 
2.886 
1.063 
8.700 

.760 
8.716 

.891 
14.000 
2.760 
1.082 
8.279 
1.900 

.970 

.940 
S.114 
1.887 
S.510 
7.471 
17.000 
21.041 

.388 

2.885 

2.600 

1.100 

2 180 

1.500 to 1.800 

10.474 

10.684 

2.110 

7.816 

2.0C0 to 2.700 

1.990 

.941 
1.015 
7.291 

.870 
1.018 

.671 
1000 
1.0£8 

.897 
7.19^ 
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^V lOH. ABBREVIATIONS USED IN BUSINESS. 


H @ 


Al. 


(iuar. 


Guawntee. ^^J 


H ^orAcc'i 


AcCDIlIlt. 


Ual. 


^^^H 


^H Am't 


Amount 


HlldB. 


Hogsheads. ^^H 


■ iw'd 


Assnrted. 


Ins. 


^^^^1 


^^ Bol. 


BatoLcc. 


Inst. 


Thismomh. ^^M 


Vbu. 


Bert^l. 


Invt. 


InveDtory. ^^^| 


H>'Blk. 


Btnrk. 


Int 


^^H 


■ B.I., 


Bill of LadiniT. 


Mdse. 


MercliaudiBftL ^^M 


■ ^or«. 


Cents. 


' Mo, 


Montli. ^^H 


■ ^ 


Per ceiJl. 


Scl. 


Without dise^^^H 


V '^ 


Company. 


No. 


N'umber. ^^H 


Ct. 


Creditor. 


Pay'l 


Pajrnieut. ^^H 


Com. 


CommitiBlou. 


Pd, 


^^M 


CoDB-t 




Pk-((8 


Packagex. ^^^| 


Dtt. 


Drsft, 


Per 


Br, ^M 


Dlwi 


DiHI:r)lint 


Preni. 


^^^H 


Do. 


The samo. 


Prox, 


Next month. ^^H 


Doz 


Dozen. 


Pfl 


^H 


Dr. 


Debtor 


Kec'd 


KeceiveU. ^^H 


E». 


Each. 


Sliip't 


^^^H 


Bxcl. 


Exchange. 


SiiiuVs 


^^H 


Exp.. 


EsponafH. 


as. 




Fol. 


FoUo. 


Dlt, 


Last month. ^^^H 


Fw'd 


Forward. 


Yd. 


^^H 


Fr-t 


Freight, 


Tr 


- fl 


'«■"»■ »4sTa-|?-5 = "'<^-'-^ 


r.( whicl 


a sin p., d<4^| 




17', $1 


, and 7 (« 


«l«. ^^ 


» doB., i (J 


) 8/ S @4/6. 3 do*. N 


o. 4 (it fl 


BhiUings pt'T dog., acid 




fl doK. N 


6 # 4 


sliillinps aixpenco per 




duz. 




1 


B x 10, 


B by 10 In. 8 inches 


wide and 10 Inches long. ^Bfl 
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109. 1. The area of a map laid down od the e 
an inch to a mile is 4 sq. ft. i sq. in. What number of 
acres are representfld ? Ans. 371200A. 

2. A merchant iifarks his goods with two prices, one 
for ready mouoy, and the other for a credit of 6 mo. 
Wliat ratio oiight the two prleea to bear to each other, 
allowing 6^n per annum simple interest ? ^?is. lOOto 103, 

A grocer buys two kinds of tea, one at |.80, and the 
illier at $.50 a pound, and mixes them in the proportion 
S parts of the cheajjer to 7 parts of the deai-cr. At 
lat price per pound must he sell the mistui-e, so as to 
lalize 25^ profit on the cost ? Am. $.843^. 

4. A circular plot of ground containing J- an acre has 
walk all around it on the inside, 3 yards wide. Find 

area of the space within the walk. Atis. 68.849 P. 
6. A butcher paid SloS for calves and sheep, paying 
apiece for the calves, and 14 a head for the sheep ; he 
sold }■ of his calves and J of his sheep for $46, and in so 
doing lost S% on their cost. How many of each did he 
purchase? Aii». 12 calves ; 30 sheep. 

6, I bon'owed a sum of money at li^ annual interest, 
and loaned it at 8% interest semi-annual, receiving com- 
pound interest for the second half-year, and gained 
thereby at the end of the year t8{i0. Wliat was the sum 
borrowed? .-Ins. *398U. 



BU 



u 






PHOBLEHS. 



wii^K^V 



7. If a rcserroii' 34 ft. 8 in. long liy 13 ft. 9 in. mm 
fall of wator, how mimj cubic feet must be drawn o 
lower the surface 9 in.? A»s. 2363 ""■ ^^■ 

8. The BiUes of a publishei" ttmomit fo $350000. One- 
foni'th of the sales are mitdi: at a jM-ofit of 33^^, tbree- 

[" fifths at a profit of 'iO%, and the remainder at a loss of 
i25ji. Fuid the cost of the stock sold. A ,is. $314438.88. 
, 9. If a euunou-ball 8 inches in diameter weighs 138 lb., 
what will he the weight of a similai- ball 15 inches in 
diameter r Atis. 843 J lb. 

10. Smith owed Jones *1800, due July 18; he paid 
^CO before, and the remainder after the whole was due. 
"When were the payments made, if they were 45 days apart ? 

Ana. June 17 and Aug. 1, 

11. The triangular gable of a certain building has a 
i^se of 46 feet, and the perpendiculai* height is IG ft. 

What will the lumbei' cost required to coyer both gables, at 
tl.87i per hundred feet, board measure? Ann. 1^13.50. 

12. The first of boys can run 3 rods as soon as the 
jBecond can run S rods ; the second 5, as Boon as the third 

the third 7, as soon aa the fourth 8 ; the fourlh 9. as 
Boon as the fifth 10 ; and the fifth 15, ns soon as the sixth 
14. How many rods will the sixth run while the 0rat ia 
running 136 rods ? Ans. 193 rods. 

13. A walk 13 feet wide surrounds a square garden. 
The area of the walk being ^ an acre, what is the urea of 
the inclosed square? Ans. 4 A. 76.0 P. 

14. What sum must a man save annually, commencing 
at 31 years of age, to be worth #40000 when he is SOyeara 
old, his savings being invested at 6;,' compound interest ? 

Am. *543.18. 
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15. A bin ft. in. loug, It. wide, and 4 ft. 3 in. 
deep, is full of wlieitt. Wliat is its value at I'-i-OS a bn. ? 

Aiis. $339.05. 

16. There is a room whose length, breadth, and height 
art! aa the numbors 3, 3, 1, containing 4374 cu. ft. What 
ni"e its dJmeuBiona, and what is the distance of its remotest 
comers? Ans. 37, 18, 9, and 33.07 ft. +. 

17. If I buy 120 shares of stock at 74, 150 shares at 68, 
and 130 at 64, how mnuy shares must I buy at 40, so thnt 
I may sell the whole at 60, and gain 30^ !'' Arts. 600. 

18. A wholesale dealer sells to a retailer at lOj^ profit, and 
the retailer sells to the consumer at bO% profit ; what part 
of the price paid by the consumer is profit ? Ans. ^. 

19. A man spent i of all the money he had and $| more; 
then i of the remainder and $J more ; then J of the 

, ismainder and ^ more, when he had 15 left. How much 
[.Jiadheat first? Ai<t!. U7. 

10. Four men took a prize worth ^6313, which th^ 
ree to divide in proportion lo the following fractions: 
¥ji^, B, and C are to have U ; B, C. and D, |J ; A, C, and 
Vj), ■iV ; and .\, B, and D, f . What does each receive ? 
«fl, A. »ai30 ; B, *l(i35 ; C, »I308; D, tl090. 
W» SI. A man bought a farm for *10000, giving a 3 years' 
note, at ^% annual interest, and rents it at 10^^, payable 
quarterly. He paid 2% annually, in advance, for repairs, 
and at the end of 3 yr. sold the same at 1^ discount and 
_ took up his note. Reckoning /fjS simple interest on all 
erpenditures and income, did he niake~or lose by the 
transaction and how much ? ' Ans. $131.50 gain. 

How many square feet of tin will cover a hemispher- 
[ ical dome, whose diameter is 10 feet? ^ns. 157.08su,ft.- 
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What must be the lengtb of a halter rope, t 
fastened tu a intake, thut will altow a horse to graze o 
of an acre? AiLi. 58.85 ftl,J 

34. A man 34 years old insured bis life for *6000, i 
the 10-payment plan. When ho died, there was s 
gain to his family of t44H3A0. How many payments had 
he made? Am. 6. 

25. \V, D. L, Robbinti bonght 50 shares of bank stoek 
at 106. From the time of purchase until the end of 3 jr. 
3 mo. he received a semi-annnal dividend of i%, when he 
sold the stock at 111. Money being worth 7% compound 
interest, whEit did he gain? Ans. 8374.62. 

2(i. A and E run u 100-rod race, and A wins by 3 rods ; 
C and D run over the same conrse, and (J wins by 6 rods; ; 
B and D rnn over it, and B wins by 4 roda. If A and C 
run, which will win, and by bow mueh ? ^«*.U, hy,085rd. 

27. If 3 acres oi' gi-ass, together with what grows on 2 A. 
while they are grazing, keep 8 cows 3 wk., and in like 
manner 5 A. keep 15 cows 6 wk., how many acres will be 
required to keep 15 eowa 2 wk, ? Ana. 3 A. 

2S. Two casks, each containing 8 gallons of wine, P 
and M, are mixed as follows : 1 gallon is taken oat of 
each and pat back into the other. This is repeated 4 
times ; how much of Hie original contents remains in each 
cask? Ans. 5^ gal. 

'id. Which is the cheaper, a suit of clothes which costs 
t5C and will last 18 months, or a suit that costs *35 and 
will last 10 months ; and how much will a man save in 20 
yeai-s who wears the cheaper suit, interest not I 
reckoned? Atis. The *56 suit; t93^gain,,j 
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• 30. A rseideat at Home, having a bequest of $13500 
made him in Kew York, orders the remittance to be made 
to his agent iu London, wlio remits the proceeds to Home, 
reaerring his coiiiniission of ^^ on the draft sent. If the 
eourae of exchange on Loudon is 4.90^ in New Yorli, and 
the rate between London and Rome is 25.8 lire to the 
i^iuid sterling, how mnc-h dooa the man realize from his 
aest? Am. 65423.14 lire. 

Three men ean do a piece of work in 30 days, A 
and B each doing the same amount of work in the same 
time ; if either A oi' B are iibsent, the two others L-an du ^ 
of the work in 28 diiys. In what time can each separately 
do the work ? Ans. A or B, 7+^ da. ; C, 157J dii. 

33. The annnal rent of a farm is 11200, ^ payable in 
money, J in wlicat, and the balance in corn, the average 
prices being as follons ; wheat $1.50, and eoi'n Si.05 a hu. 
What will be the rent when tlie avei'age prices of wheat and 
corn are *1.?5 and $.80 per bnshel? Am. $1365.38. 

38. In a square lot containing If A., how far is the 
center from each comer, ajid from the middle of each 
aide? Ans. 11.31 rd., and 8 rd. 

34. A. cistern has 3 pipes ; the first can fill it in 3 hr., 
the second in 4 hr., and the third can empty it in 1 hr. 
If the cistern is full, and these three pipes be opened in 
order at 3, 4, and 5 o'clock, at what time will the cistern 
be emptied? Ans. 12 min. past 7. 

35. The fore-wheel of a carriage, which is 7 feet in cir- 
imferenee. makes 792 more revolutions than the hind- 

I a distance of 3^ miles. Find the circumference 
diameter of the hind-whocl. 

A?i^. Circiira.. 10 ft. ; diam.. 3.183 ft.-f 



^r 36. If 2 bushels of barley are required to bow an &0I^^^| 

how muny acres can be sowed witU tlie couieuts of a ^^^^| 

4 ft. loLg, 3 ft. wide, and 18 in. deep? Ans. 7.33 a7^^| 

3". Eetluce lo simpleBt fonn ^^^ 

_ ^»$. 903. 

^H 38. A mechanic is employed for 1 yr. 6 mo., at $80 & 
B^Bontk, payable monthly, but his wages remain unpaid i 

until the end of the whole term of aervico. What is due, i 

allowing simple interest at 6j; per annum ? Ans. $1501.20. I 

39. The Pacific Insurance Company issued a poliey of 
insurance on a Jiipan merchantman for J of the estimated 
value of the ship and cargo, at H%, and immediately 
re-insured ^ the risk in the Atlantic Company, at 3fe- 
During the outward voyage the ship was wrecked, and 
the Atlantic Company lost $2500 more than the Pacific 
Company. What did the owners lose ? Ans. $?516G-|. I 

40. Oh^. H. Allen purchased goods ol' A. Roman & Co. 
to the amonnt of *4000, tlOOO to be paid April 2, 1876, 
$1200 to be paid May 5th, I^.W to be paid Juno 15th, and 
the balance to be paid Juno 3flth. At what date must a 
note for the whole amonnt be drawn, payable in 3 months, 
that it fidl due at the average date ? Ans. Feb-lO, 1876. 

41. A parlor 36 ft. by 24 fCand 13 ft. high is to be 
carpeted with carpeting 32 in. wide, at $4.75 a yard, and 
papered with paper 18 in. wide, at $.30 a yard ; the win- 
dows, covering -jV of the walls, are to be glazed, at >.ti5 ft 
Gquare foot ; nnd the doors, occupying ^ of the walls, 
arc to be painted, at S.75 a sqnai'C yard. Find tlie whole 

cost . -ii^s- «C80.33i. 
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42. A quantity of wheat heaped up in a comer of a square 
room, forms a portion of a cone, of which the perpendic- 
ular height is 4 ft. G in., and the slant height G ft. 9 in. 
What is its value at $1.75 a bushel ? Ans. *41.93. 

43. Three partners commenced business, each with a 
capital of 810000. The gains and the losses were to be 
shared equally, and each partner was to receive interest at 
6^ on his capital, and to pay interest on all sums withdrawn. 
At the close of the year they had : Cash on hand, $5450 ; 
Merchandise, $15000 ; Bills Eeceivable, $1475 ; Personal 
debts due them, $6750. The firm owed : Bills payable, 
$1000; Personal debts, $840. Diuiug the year A drew 
out $1260.50, the interest on which, to the end of the 
year was $35.95 ; B drew $2420, on which the interest 
was $47.50 ; and C drew $2615.50, the interest on wliich 
was $53.25. What was their gain or loss, and what was 
each partner's capital at the end of the year ? 

( $1467.70 net gain ; $8621. 73, B's capital. 
\ $9792.78, A's capital ; $8420.48, C's '' 

44. If a certain box of tea is sold for $.60 a pound, 
there will be a gain of $2 ; but if sold for $.44 a pound, 
there will be a loss of $G. Find the number of pounds 
of tea in the box, aad its cost. A}is, 50 lb. ; $28. 

45. At what time between 11 and 12 o'clock are the 
hour and minute hands of a watch at right angles, and 
when directly opposite ? 

illhr. lOmin. 54iVsee. ) , . ,, 
111 ^ Q • Q Q V ( ^^ ^^S^^ angles. 
11 hr. 43 min. 38-i\ sec. ) ° ° 
1 1 hr. 27 min. 16^ sec, opposite. 

46. Find the cost of raising the surface of | of an acre, 
9 inches, at $. 65 per cubic yard of eartli ? Ans. ^294.04. 



il. A \cw Jersey capitalist is informed by his ageaC 
in Di?troil thut i;200 is due him on the sale of some 
property. He instrueta the agent to remit by draft pay- 
able in 60 daya after sight, exchange being at ^% premium. 
The agent by mistake remits a sight draft, which, when 
received in New Jei-sey, is accepted, and paid after the 
eipiration of the 3 days' grace. If the capitalist puts 
this money at interest at the legal rate, will he gain or 
lose by the blunder of his agent, and how much ? 

Ana. t4^9 lose. 
I 48. Beduce to simplest form, 

.06xa.3x-36 \ . .6x.8i 
V(4.857]43x.4)-^.i43857/ ' -^ 
^ws. .181166 + . 
49. A man rowed a distance of 1| miles down a stream 
in 30 minutes, but without the aid of the current it would 
have taken him 30 minutes. What was the velocity of 
the stream per hour, and Iiow long would it take him to 
return against it? Ans. Vel., 1-J mi. ; 1 hr. 

GO, A manufacturer invests J25000 as capital in a 
business, on which lie can realize by hand labor an annual 
profit of 10;^ ; but he buys a machine for 85000, by which 
his profit on the remainder of his capital is raised 20%. 
This machine lasts 5 years. If at the end of each year, 
except the last, he draws out *]500, and adds the remain- 
der of the profits to his capital, what is the amount of 
his capital at the end of the Hve years, and how much 
greater is it than it would have been, had he not bought 
the machine? 

Ans. J62193, 95 capital: $39568.95 gain. 





